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Attorneys for Balterra Sewer Corp. 

BEFORE THE ARIZONA CORPORATION COMMISSION 

IN THE MATTER OF THE APPLICATION 
OF BALTERRA SEWER CORP. FOR A 
CERTIFICATE OF CONVENIENCE AND 
NECESSITY TO PROVIDE WASTEWATER 
SERVICE IN MARICOPA COUNTY, 
ARIZONA. 

DOCKET NO. S W-20403A-05-0586 

APPLICATION FOR CERTIFICATE OF 
CONVENIENCE AND NECESSITY 

Pursuant to A.R.S. 0 40-282 and A.A.C. R14-2-602, Balterra Sewer Corp. (“Applicant”), 

an Arizona corporation, hereby applies to the Arizona Corporation Commission (“Commission”) 

for an Order granting Applicant a new Certificate of Convenience and Necessity (“CC&N”) to 

provide wastewater service in Maricopa County, Arizona. Applicant intends to provide 

wastewater service to the Balterra Development (“Balterra”), owned by Fronterra Village, LLC, 

and the Ruth Fisher Elementary School and the Tonopah Valley High School, both located in the 

Saddle Mountain Unified School District (“District”). 

INTRODUCTION 
0 

Balterra is an approximately 1, I 1 0-acre master planned, mixed-use community that will 

be constructed in multiple phases in western Maricopa County in the vicinity of 41 lth Avenue 

and Camelback Road. The site is bounded by Camelback Road to the north, 395th Avenue to the 

east, Indian School Road and Interstate 10 to the south and the 415th Avenue alignment to the 

west. At full build out, Balterra will require water and wastewater services for a maximum of 

6,100 equivalent residential units, and 179 acres of commercialhndustrial property assembled 

through a variety of land uses. 
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The District’s schools are located to the east of Balterra, and south of Indian School Road 

between 383rd Avenue and Wintersburg Road. The District is currently operating a small 

wastewater package plant that provides wastewater service to the Ruth Fisher Elementary School 

and is constructing a new larger wastewater facility to replace the existing and provide service to 

the new Tonopah Valley High School. 

After conducting a preliminary analysis, the District and Applicant have concluded that a 

public-private partnership in a regional wastewater system for the area will best serve the public 

interest. Due to its location west of the current metropolitan area, Balterra must be a self- 

sustaining community, and the infrastructure and facilities necessary to provide both water and 

wastewater services will have to be properly planned and phased to accommodate development in 

the area, which includes the development of the District. 

The Balterra Water and Wastewater Master Plan (“Plan”) was submitted to Maricopa 

County on July 21, 2005, and is attached hereto as Exhibit 1. The Plan includes a general 

wastewater design report for Balterra. Currently, a portion of the east half of the site is 

agricultural, while the remainder is vacant and unimproved. The adjacent properties are also 

vacant and unimproved, with the exception of some agricultural parcels to the east, south and 

southeast and several commercial properties in the existing Tonopah community located south of 

Interstate 10 along 4 1 1 th Avenue. Due to the present lack of urban services, most of the area in 

the TonopaWArlington Area Plan is designated “Rural.” However, as noted in the 

Tonopah/Arlington Area Plan and County Comprehensive Plan, if urban services become 

available in the area, more intensive land uses would be appropriate. 

Balterra is currently served with electric power and telephone service, while water and 

wastewater services, as well as parks, schools, recreational facilities, etc., are being planned and 

coordinated by Fronterra Village, LLC. A more detailed master utility analysis is underway to 

determine the full water and wastewater facilities needed to serve the project, as well as their 

appropriate locations. Water service is expected to be provided by Water Utility of Greater 
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Tonopah water company, which serves adjacent properties, or a new water utility company. The 

Water Utility of Greater Tonopah is presently not certified to provide water for a portion of the 

area, but it has expressed interest in adding the remainder of Balterra to its certificated service 

area. 

There are no existing wastewater service providers in the area. The wastewater treatment 

facility is planned to be constructed in phases over time to accommodate the projections 

presented in the Plan, but the actual timing of the treatment phases will coincide with the 

wastewater capacity needs of the community. Applicant is in the process of seeking an 

amendment to the Maricopa Association of Governments’ 208 Water Quality Management Plan. 

Pivotal Utility Management, LLC, (“Pivotal”) is expected to enter into an Operations and 

Maintenance Agreement with Applicant to provide the operations and management functions of 

the proposed wastewater treatment facility and related wastewater infrastructure. Pivotal, or its 

affiliated companies, has operated and managed several Arizona public service corporations, 

including Pine Meadows Utilities, LLC, Sweetwater Creek Utilities, Bensch Ranch Utilities, 

LLC, Cross Creek Ranch Water Company and Verde Santa Fe Wastewater Company. 

Applicant maintains that by granting the CC&N requested herein, the Commission will: 1) 

curb the proliferation of wastewater package plants in portions of western Maricopa County; 2) 

allow the development of a regional wastewater treatment facility and related system to serve 

residents, commercial enterprise and public schools in an area of high growth; and 3) ensure 

proper regulation of such wastewater service through Commission oversight intended to serve the 

public interest. 

APPLICATION 

In support of this Application, Applicant states as follows: 

1. Applicant is a public service corporation formed for the purpose of providing 

wastewater utility service in Maricopa County, Arizona. The proper name, address and corporate 

structure for Applicant are attached hereto as Exhibit 2. 
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2. 

3. 

Applicant’s Articles of Incorporation and Bylaws are attached hereto as Exhibit 3. 

The area covered by this Application includes approximately 1,170 acres, and will 

contain approximately 6,100 residences, and 179 acres of commercial properties. 

4. A copy of requests for wastewater service from Fronterra Village, LLC and the 

District are attached hereto as Exhibit 4. 

5.  The type of wastewater infi-astructure upgrades, including a new treatment plant, 

and a general description of the facilities to be constructed is attached hereto as Exhibit 5. 

6. Applicant’s management contact is Joel H. Farkas, Director, whose business 

address is 6720 North Scottsdale Road, Suite 250, Scottsdale, Arizona 85253. The telephone 

number is (480) 422-6900. 

7. Applicant’s operator, certified by the Arizona Department of Environmental 

Quality, will be Southwest Utility Management, Inc., whose business address is 2102 N. Forbes 

Blvd., Suite 107, Tucson, Arizona 85745. The telephone number is (520) 623-5172. Applicant’s 

operator shall be provided through an Operations and Maintenance Agreement with Pivotal. 

8. Applicant’s attorneys are Fennemore Craig, whose address is 3003 North Central 

Avenue, Suite 2600, Phoenix, Arizona 8501 2-291 3. The individual attorney responsible for this 

application is Jay L. Shapiro. Mr. Shapiro’s telephone number is (602) 916-5366. All Data 

Requests or other Requests for Information should be directed to Mr. Bradley A. Simons, 

with a copy to Mr. Shapiro’s attention, on behalf of Balterra Sewer Corp.. Mr. Simons’ 

address is 6720 North Scottsdale Road, Suite 250, Scottsdale, Arizona 85253. Mr. Simons’ 

phone number is (480) 422-6900. 

9. A new rate schedule was developed taking into consideration the estimated costs 

of constructing facilities needed to serve the Development. A copy and description of the new 

tariff rate schedule is attached hereto as Exhibit 6. 

10. 

11. 

The estimated cost for the wastewater system is attached hereto as Exhibit 7. 

A detailed map indicating the area requested by this Application, and legal 
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descriptions of the properties, are attached hereto as Exhibit 8. 

12. The manner of capitalization and methods of financing employed by Applicant 

will include a combination of paid-in shareholder capital contributions, and advances and/or 

contributions through line extension agreements. Should the Applicant require debt to finance 

system improvements, a financing application will be filed with the Commission. 

13. 

14. 

A general Statement of Financial Condition is attached hereto as Exhibit 9. 

The completion date for construction of the Phase 1 infrastructure improvements is 

currently estimated to be the first quarter of 2007. 

15. The estimated numbers of customers to be served in each of the first five years of 

wastewater utility service to the area covered by this Application is as follows: 

Estimated Number of Residential Customers 

1'' Year 3 00 
2nd Year 780 
3rd Year 1260 
dth Year 1970 
5th Year 2770 

15. Applicant's estimated annual operating revenue and operating expenses for each of 

the first five years of operation in the new area covered by this Application, is as follows: 

Operating Expenses Operating Revenue 

I" Year $230,607 I" Year $75,348 
2nd Year $432,838 znd Year $273,729 
3rd Year $525,587 3rd Year $517,3 19 
4th Year $755,122 4th Year $8 16,198 
5th Year $1,089,533 gfh Year $1,195,447 

16. The plant cost projections by year for the next five ( 5 )  years is as follows: 
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Plant Cost Projection 

1’‘ Year $7,279,830 
znd Year $10,275,456 
3rd Year $13,020,457 
4th Year $17,908,371 
Yh Year $24,446,679 

17. Water service will be provided to residents within the requested area by the Water 

Utility of Greater Tonopah, or by a new private water company. 

18 Applicant shall obtain all appropriate city, county and/or state agency approvals 

required to provide wastewater service in the requested area. 

19. Arizona Department of Environmental Quality (“ADEQ”) Approvals to Construct 

concerning facilities to serve the requested extension area will be provided to the Commission as 

soon as Applicant receives them once issued by ADEQ. 

20. Applicant is preparing to file an application for an Aquifer Protection Permit with 

A copy of the application will be submitted to ADEQ for its wastewater treatment plant. 

Commission Staff once it is filed with ADEQ. 

2 I .  An application is being prepared to amend the $208 Water Quality Management 

Plan amendment with MAG. A copy of the application will be submitted to Commission Staff 

once it is filed with MAG. 

22. Notice of this Application will be given as required by the Commission. 

23. For the reasons stated herein, Applicant maintains that this Application is in the 

public interest and should be granted. There is a present need for regulated wastewater service in 

order to foster orderly growth in Maricopa County. 

WHEREFORE, Applicant respectfully requests the following: 

A. That the Commission proceeds to consider and act upon this Application as timely 

as possible and to schedule a hearing, if necessary, on this matter; 
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B. That upon completion of said hearing that the Commission enter an Order 

approving application for a new Certificate of Convenience and Necessity, which shall include 

the geographic areas requested by this Application as shown in Exhibit 8; 

C. That the Commission approve the new tariff schedule and rate design as shown in 

Exhibit 6; and 

D. That the Commission grant such other and further relief as may be appropriate 

under the circumstances herein. 
41b DATED this]% day of August, 2005. 

ORE CRAIG, P.C. 

alterra Sewer Corp. 

ORIGINAL and 13 copies delivered this 

Docket Control 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

/2* day of August, to: 

1647090.1/15410.001 
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Name: BALTERRA SEWER CORP. 
Address: 6720 North Scottsdale Road, Suite 250 

Scottsdale, Arizona 85253 

Corporate Structure: 

Joel H. Farkas - Director 
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BYLAWS 

OF 

BALTERRA SEWER CORP. 

ARTICLE I 

OFFICES 

1. . Known Place of Business. The known place of business of Balterra Sewer Corp. 
(the “Corporation”), which shall also be known as its principal place of business, shall be at the 
address so designated in the Articles of Incorporation (the “articles”), or if no address is so 
designated, at the address of the Corporation’s statutory agent as set forth in the articles. The 
address of the Corporation’s known place of business may be changed from time to time by the 
Board of Directors (the “Board”) in the manner provided in the Arizona Revised Statutes and 
without amending the articles. 

2. Other Offices. In addition to its known place of business, the Corporation may 
maintain offices at such other place or places, either within or without the State of Arizona, as 
may be designated from time to time by the Board, or as the business of the Corporation may 
require. 

ARTICLE II 

SHAREHOLDERS 

1 .  Annual Meeting. The annual meeting of the shareholders shall be held on such 
date and at such time as shall be designated from time to time by the Board and stated in the 
notice of the meeting. At the annual meeting, shareholders shall elect directors and transact such 
other business as may properly come before the meeting. If the election of directors is not held 
on the day designated herein for any annual meeting of the shareholders, or any adjournment 
thereof, the directors shall cause the election to be held at a special meeting of the shareholders 
as soon thereafter as convenient. 

2. Special Meeting. Special meetings of the Shareholders may be called for any 
purpose or purposes at any time by the Chairman of the Board, President, a Vice President or the 
Board. In the event that the Corporation shall have no directors in office, any officer or any 
shareholder may call a special meeting of shareholders for the purpose of electing at least one 
director. 

3. Place of Meeting. Annual and special meetings of the shareholders shall be held 
at the principal place of business of the Corporation, unless a different place, either within or 
without the State of Arizona, is specified in the notice of such meeting, or in the event of a 
waiver of notice of such meeting, in such waiver of notice. 

50270 1.1 



4. Notice of Meeting. Written notice stating the place, date and hour of the meeting 
and, in the case of a special meeting, the purpose or purposes for which the meeting is called, 
shall be delivered to each shareholder of record entitled to vote at such meeting not less than ten 
(1 0) nor more than sixty (60) days before the date of the meeting, either personally or by mail, by 
an officer of the Corporation at the direction of the person or persons calling the meeting. If 
mailed, notice shall be deemed to be delivered when mailed to the shareholder at his or her 
address as it appears on the stock transfer books of the Corporation. Notice need not be given of 
an adjourned meeting if the time and place thereof are announced at the meeting at which the 
adjournment is taken, provided that such adjournment is for less than thirty (30) days and fbrther 
provided that a new record date is not fixed for the adjourned meeting, in either of which events, 
written notice of the adjourned meeting shall be given to each shareholder of record entitled to 
vote at such meeting. At any adjourned meeting, any business may be transacted which might 
have been transacted at the meeting as originally noticed. A written waiver of notice, whether 
given before or after the meeting to which it relates, shall be equivalent to the giving of notice of 
such meeting to the shareholder or shareholders signing such waiver. Attendance of a 
shareholder at a meeting shall constitute a waiver of notice of such meeting, except when the 
shareholder attends for the’express purpose of objecting to the transaction of any business 
because the meeting is not lawfully called or convened. 

5. Fixing Date for Determination of Shareholders of Record. In order that the 
Corporation may determine the shareholders entitled to notice of or to vote at any meeting of 
shareholders or any adjournment thereof, or to express consent to corporate action in writing 
without a meeting, or to receive payment of any dividend or other distribution or allotment of 
any rights, or to exercise any rights in respect of any other change, conversion or exchange of 
stock or for the purpose of any other lawful action, the Board may fix in advance a record date, 
which shall not be more than seventy (70) days prior to the date of such meeting or such action, 
as the case may be. If the Board has not fixed a record date for determining the shareholders 
entitled to notice of or to vote at a meeting of shareholders, the record date shall be at four 
o’clock in the afternoon on the day before the day on which notice is given, or if notice is 
waived, at the commencement of the meeting. If the Board has not fixed a record date for 
determining the shareholders entitled to express consent to corporate action in writing without a 
meeting, the record date shall be the time of the day on which the first written consent is served 
on the Corporation in the manner provided by the Arizona Revised Statutes. If the Board has not 
fixed a record date for determining shareholders for any other purpose, the record date shall be at 
the close of business on the day before the Board adopts the resolution relating thereto. A 
determination of shareholders of record entitled to notice of or to vote at a meeting of 
shareholders shall apply to any adjournment of the meeting if such adjournment or adjournments 
does not exceed one hundred twenty (120) days in the aggregate; provided, however, that the 
Board may fix a new record date for the adjourned meeting. 

6.  Voting Record. The Secretary or other officer having charge of the stock transfer 
books of the Corporation shall make, or cause to be made, a complete record of the shareholders 
entitled to vote at a meeting of shareholders or any adjournment thereof, arranged in alphabetical 
order, with the address of and the number of shares held by each shareholder. Such record shall 
be produced and kept open at the time and place of the meeting and shall be subject to inspection 
by the shareholders during the entire time of the meeting for the purposes thereof. Failure to 
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comply with the requirements of this Section 6, however, shall not affect the validity of any 
action taken at any such meeting. 

7. Quorum and Manner of Acting. At any meeting of the shareholders, the presence, 
in person or by proxy, of the holders of a majority of the outstanding shares entitled to vote shall 
constitute a quorum. All shares represented and entitled to vote on any single subject matter 
which may be brought before the meeting shall be counted for quorum purposes. Only those 
shares entitled to vote on a particular subject matter shall be counted for the purpose of voting on 
that subject matter. Business may be conducted once a quorum is present and may continue to 
be conducted until adjournment sine die, notwithstanding the withdrawal or temporary absence 
of shareholders leaving less than a quorum. Except as otherwise provided in the Arizona 
Revised Statutes, the affirmative vote of the holders of a majority of the shares of stock then 
represented at the meeting and entitled to vote on the subject matter under consideration shall be 
the act of the shareholders; provided, however, that if the shares of stock then represented are 
less than the number required to constitute a quorum, the affirmative vote must be such as would 
constitute a majority if a quorum were present, except that the affirmative vote of the holders of a 
majority of the shares of stock then present is sufficient in all cases to adjourn a meeting. 

8. Voting of Shares of Stock. Each shareholder shall be entitled to one vote or 
corresponding fraction thereof for each share of stock or fraction thereof standing in his or her 
name on the books of the Corporation on the record date. A shareholder may vote either in 
person or by proxy executed in writing by the shareholder or by his or her duly authorized 
attorney-in-fact, but no such proxy shall be voted or acted upon after eleven (1 1) months from 
the date of its execution unless the proxy provides for a longer period. Shares of its own stock 
belonging to the Corporation or to another corporation, if a majority of the shares of stock 
entitled to vote in the election of directors of such other corporation is held directly or indirectly 
by the Corporation, shall neither be entitled to vote nor counted for quorum purposes; provided, 
however, that the foregoing shall not be construed as limiting the right of the Corporation to vote 
its own stock when held by it in a fiduciary capacity. Shares of stock standing in the name of 
another corporation may be voted by such officer, agent or proxy as the bylaws of such other 
corporation may prescribe or, in the absence of such provision, as the board of directors of such 
other corporation may determine. Shares of stock standing in the name of an administrator, 
executor, guardian, conservator, trustee, receiver, trustee in bankruptcy or assignee for the 
benefit of creditors may be voted by such person, either in person or by proxy. Shares of stock 
held by an administrator, executor, guardian or conservator may be voted by such person, either 
in person or by proxy, without a transfer of such shares into his or her name. Shares of stock 
held by a trustee, other than a trustee in bankruptcy, may not be voted by such trustee without a 
transfer of such shares into his or her name. Shares of stock held by or under the control of a 
receiver or trustee in bankruptcy may be voted by such receiver or trustee, either in person or by 
proxy, without a transfer thereof into his or her name if authority so to do is contained in an 
appropriate order of the court by which such receiver or trustee was appointed. A person whose 
stock is pledged shall be entitled to vote such stock unless the stock has been transferred into the 
name of the pledgee on the books of the Corporation, in which case only the pledgee or his or her 
proxy shall be entitled to vote such stock. If shares of stock stand of record in the names of two 
or more persons, whether fiduciaries, members of a partnership, joint tenants, tenants in 
common, tenants by the entirety, tenants by community property or otherwise, or if two or more 
persons have the same fiduciary relationship respecting the same shares of stock, unless the 
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Corporation is given written notice in the manner required by the Arizona Revised Statutes to the 
contrary and is firnished with a copy of the instrument or order appointing them or creating the 
relationship wherein it is so provided, their acts with respect to voting shall have the following 
effect: (i) if only one votes, his or her act binds all; (ii) if more than one vote, the act of the 
majority so voting binds all; and (iii) if more than one vote, but the vote is evenly split on any 
particular matter, each faction may vote the shares in question proportionally. If any tenancy is 
held in unequal interests, the majority or even split, for the purpose of the preceding sentence, 
shall be a majority or even split in interest. Unless demanded by a shareholder present in person 
or by proxy at any meeting of the shareholders and entitled to vote thereat, or unless so directed 
by the chairman of the meeting, the vote thereat on any question need not be by ballot. If such 
demand or direction is made, a vote by ballot shall be taken, and each ballot shall be signed by 
the shareholder voting, or by his or her proxy, and shall state the number of shares voted. 

9. Orwnization. At each meeting of the shareholders, the Chairman of the Board, 
or, if he or she is absent, the President, or, if he or she is absent, another officer of the 
Corporation chosen as chairman of such meeting by a majority in voting interest of the 
shareholders present in person or by proxy and entitled to vote thereat, or, if all the officers of the 
Corporation are absent, a shareholder of record so chosen, shall act as chairman of the meeting 
and preside thereat. The Secretary, or, if he or she is absent from the meeting or is required 
pursuant to the provisions of this Section 9 to act as chairman of such meeting, the person (who 
shall be an Assistant Secretary, if any and if present) whom the chairman of the meeting shall 
appoint shall act as secretary of the meeting and keep the minutes thereof. 

/' 

10. Order of Business. The order of business at each meeting of the shareholders 
shall be determined by the chairman of such meeting, but the order of business may be changed 
by the vote of a majority in voting interest of those present in person or by proxy at such meeting 
and entitled to vote. 

1 1 .  Election of Directors. At each election of directors, each shareholder entitled to 
vote thereat shall have the right to vote, in person or by proxy, the number of shares of stock 

election he or she has a right to vote, or to cumulate his or her votes by giving one candidate as 
many votes as the number of such directors multiplied by the number of his or her shares of 
stock shall equal, or by distributing such votes on the same principle among any number of 
candidates. The candidates receiving the greatest number of votes, up to the number of directors 
to be elected, shall be the directors. 

owned by such shareholder for as many persons as there are directors to be elected and for whose 
~ 

12. Action Bv Shareholders Without a Meeting. Any action required or permitted to 
be taken at a meeting of the shareholders may be taken without a meeting, without notice and 
without a vote, if a consent in writing, setting forth the action so taken, is signed by all 
shareholders entitled to vote with respect to the subject matter thereof. 

13. Irrenularities. All informalities and irregularities at any meeting of the 
shareholders with respect to calls, notices of meeting, the manner of voting, the form of proxies 
and credentials, and the method of ascertaining those present shall be deemed waived if no 
objection is made at the meeting. 
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ARTICLE 111 

BOARD OF DIRECTORS 

1. General Powers. The business and affairs of the Corporation shall be managed by 
the Board of Directors. 

2. Number and Term of Office. Subject to the requirements of the Arizona Revised 
Statutes, the Board may from time to time determine the number of directors. Until the Board 
shall otherwise determine, the number of directors shall be that number comprising the initial 
Board as set forth in the articles. Each director shalI hold office until his or her successor is 
elected, or until his or her death, or until his or her earlier resignation or removal in the manner 
hereinafter provided. 

3. Place of Meeting. The Board may hold its meetings at such place or places, 
within or without the State of Arizona, as the Board may from time to time by resolution 
determine or as shall be designated in any notices or waivers of notice thereof. Any such 
meeting, whether regular or special, may be held by conference telephone or similar 
communications equipment by means of which all persons participating in the meeting can hear 
each other, and participation in a meeting in such manner shall constitute presence in person at 
such meeting. 

4. First Meeting. As soon as practicable after each annual election of directors and 
on the same day, the Board may meet for the purpose of organization and the transaction of other 
business at the place where regular meetings of the Board are held, and no notice of such 
meeting shall be necessary in order to legally hold the meeting, provided that a quorum is 
present. If such meeting is not held as provided above, the meeting may be held at such time and 
place as shall be specified in a notice given as hereinafter provided for a special meeting of the 
Board, or in the event of waiver of notice as specified in the written waiver of notice. 

5 .  Regular Meetings. Regular meetings of the Board may be held without notice at 
such times as the Board shall from time to time by resolution determine. If any day fixed for a 
regular meeting shall be a legal holiday in Arizona, the meeting that would otherwise be held on 
that day shall be held at the same hour on the next succeeding business day. 

I 

I 

6.  Special Meetings; Notice. Special meetings of the Board shall be held whenever 
called by the Chairman of the Board, the President, the Secretary or a majority of the directors at 
the time in office. Notice shall be given, in the manner hereinafter provided, of each such special 
meeting, which notice shall state the time and place of such meeting, but need not state the 
purposes thereof. Except as otherwise provided in Section 7 of this Article 111, notice of each 
such meeting shall be mailed to each director, addressed to him or her at his or her residence or 
usual place of business, at least two (2) days before the day on which such meeting is to be held, 
or shall be sent addressed to him or her at such place by telegraph, cable, wireless or other form 
of recorded communication or delivered personally or by telephone not later than the day before 

after the meeting to which it relates, shall be equivalent to the giving of notice of such meeting to 

I 
1 
1 

I the day on which such meeting is to be held. A written waiver of notice, whether given before or 

the director or directors signing such waiver, Attendance of a director at a special meeting of the I 
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Board shall constitute a waiver of notice of such meeting, except when he or she attends the 
meeting for the express purpose of objecting to the transaction of any business because the 
meeting is not lawfully called or convened. 

7. Ouorum and Manner of Acting. A majority of the whole Board shall be present in 
person at any meeting of the Board in order to constitute a quorum for the transaction of business 
at such meeting, and except as otherwise specified in these Bylaws, and except also as otherwise 
expressly provided by the Arizona Revised Statutes, the vote of a majority of the directors 
present at any such meeting at which a quorum is present shall be the act of the Board. In the 
absence of a quorum from any such meeting, a majority of the directors present thereat may 
adjoum such meeting from time to time to another time or place, without notice other than 
announcement at the meeting, until a quorum shall be present thereat. The directors shall act 
only as a Board and the individual directors shall have no power as such. 

8. Organization. At each meeting of the Board, the Chairman of the Board, or, if he 
or she is absent, the President, or if he or she is absent, a director chosen by a majority of the 
directors present, shall act as chairman of such meeting and preside thereat. The Secretary, or if 
he or she is absent, the person (who shall be an Assistant Secretary, if any and if present) whom 
the chairman of such meeting shall appoint, shall act as secretary of such meeting and keep the 
minutes thereof. 

9. Action by Directors Without a Meeting. Any action required or permitted to be 
taken at a meeting of the Board may be taken without a meeting, without prior notice and 
without a vote, if a consent in writing, setting forth the action so taken, is signed by all directors 
entitled to vote with respect to the subject matter thereof. 

10. Resignations. Any director may resign at any time by giving written notice of his 
or her resignation to the Corporation. Any such resignation shall take effect at the time specified 
therein, or, if the time when it shall become effective is not specified therein, it shall take effect 
immediately upon its receipt by the President or the Secretary; and, unless otherwise specified 
therein, the acceptance of such resignation shall not be necessary to make it effective. 

11. Removal of Directors. Directors may be removed, with or without cause, as 
provided from time to time by the Arizona Revised Statutes as then in effect. 

12. Vacancies. Any vacancy occurring in the Board, and any newly created 
directorship, may be filled by a majority of the directors then in office, including any director 
whose resignation from the Board becomes effective at a future time, or by a sole remaining 
director. If at any time the Corporation has no directors in office, any officer or any shareholder 
or any fiduciary entrusted with responsibility for the person or estate of a shareholder may call a 
special meeting of the shareholders for the purpose of filling vacancies in the Board. 

13. Compensation. Unless otherwise provided by resolution adopted by the Board, 
no director shall receive any compensation for his or her services as a director. The Board may 
at any time and from time to time by resolution provide that directors shall be paid a fixed sum 
for attendance at each meeting of the Board or a stated salary as director. In addition, the Board 
may at any time and from time to time by resolution provide that directors shall be paid their 
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actual expenses, if any, of attendance at each meeting of the Board. Nothing in this section shall 
be construed as precluding any director from serving the Corporation in any other capacity and 
receiving compensation therefor, but the Board may by resolution provide that any director 
receiving compensation for his or her services to the Corporation in any other capacity shall not 
receive additional compensation for his or her services as a director. 

ARTICLE IV 

OFFICERS 

1. Number. The Corporation shall have the following officers: a Chairman of the 
Board (who shall be a Director), a President, a Vice President, a Secretary and a Treasurer. At 
the discretion of the Board, the Corporation may also have additional Vice Presidents (however 
designated, including the designations Executive Vice President and Senior Vice President), one 
or more Assistant Vice Presidents, one or more Assistant Secretaries and one or more Assistant 
Treasurers. Any two or more offices may be held by the same person. 

2. Election and Term of Office. The officers of the Corporation shall be elected 
annually by the Board. Each such officer shall hold office until his or her successor is duly 
elected or until his or her earlier death or resignation or removal in the manner hereinafter 
provided. 

3. Agents. In addition to the officers mentioned in Section 1 of this Article IVY the 
Board may appoint such agents as the Board may deem necessary or advisable, each of which 
agents shall have such authority and perform such duties as are provided in these Bylaws or as 
the Board may from time to time determine. The Board may delegate to any officer or to any 
committee the power to appoint or remove any such agents. 

4. Removal. Any officer may be removed, with or without cause, at any time by 
resolution adopted by a majority of the whole Board. 

5.  Resignations. Any officer may resign at any time by giving written notice of his 
or her resignation to the Board, the Chairman of the Board, the President or the Secretary. Any 
such resignation shall take effect at the time specified therein, or, if the time when it shall 
become effective is not specified therein, it shall take effect immediately upon its receipt by the 
Board, the Chairman of the Board, the President or the Secretary; and, unless otherwise specified 
therein, the acceptance of such resignation shall not be necessary to make it effective. 

6.  Vacancies. A vacancy in any office due to death, resignation, removal, 
disqualification or any other cause may be filled for the unexpired portion of the term thereof by 
the Board. 

7. Chairman of the Board. The Chairman of the Board shall have, subject to the 
control of the Board, general and active supervision and direction over the business and affairs of 
the Corporation and over its several officers. The Chairman of the Board shall: (a) preside at all 
meetings of the stockholders and at all meetings of the Board; (b) make a report of the state of 
the business of the Corporation at each annual meeting of the stockholders; (c) see that all orders 
and resolutions of the Board are carried into effect; (d) sign, with the Secretary or an Assistant 
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Secretary, certificates for stock of the Corporation; (e) have the right to sign, execute and deliver 
in the name of the Corporation all deeds, mortgages, bonds, contracts or other instruments 
authorized by the Board, except in cases where the signing, execution or delivery thereof is 
expressly delegated by the Board or by these Bylaws to some other officer or agent of the 
Corporation or where any of them are required by law otherwise to be signed, executed or 
delivered; and ( f )  have the right to cause the corporate seal,- if any, to be affixed to any 
instrument which requires it. In general, the Chairman of the Board shall perform all duties 
incident to the office of the Chairman of the Board and such other duties as from time to time 
may be assigned to him or her by the Board. 

8. Chief Executive Officer. The Chief Executive Officer of the Corporation shall 
have, subject to the control of the Board and the Chairman of the Board, general supervision over 
the business of the Corporation. At the request of the Chairman of the Board, or in case of his or 
her absence or inability to act, the Chief Executive Officer shall perform the duties of the 
Chairman of the Board and, when so acting, shall have all the powers of, and be subject to all the 
restrictions upon, the Chairman of the Board. He or she may sign, with the Secretary or an 
Assistant Secretary, Certificates for stock of the Corporation. He or she may sign, execute and 
deliver in the name of the Corporation all deeds, mortgages, bonds, contracts or other 
instruments authorized by the Board, except in cases where the signing, execution or delivery 
thereof is expressly delegated by the Board or by these Bylaws to some other officer or agent of 
the Corporation or where any of them are required by law otherwise to be signed, executed or 
delivered, and he or she may cause the corporate seal, if any, to be affixed to any instrument 
which requires it. In general, the Chief Executive Officer shall perform all duties incident to the 
office of the Chief Executive Officer and such other duties as from time to time may be assigned 
to him or her by the Board or the Chairman of the Board. 

9. President. The President shall have, subject to the control of the Board, the 
Chairman of the Board and the Chief Executive Officer, general and active supervision and 
direction over the business and affairs of the Corporation and over its several officers. He or she 
may sign, with the Secretary or an Assistant Secretary, certificates for stock of the Corporation. 
He or she may sign, execute and deliver in the name of the Corporation all deeds, mortgages, 
bonds, contracts or other instruments authorized by the Board, except in cases where the signing, 
execution or delivery thereof is expressly delegated by the Board or by these Bylaws to some 
other officer or agent of the Corporation or where any of them are required by law otherwise to 
be signed, executed or delivered, and he or she may cause the corporate seal, if any, to be affixed 
to any instrument which requires it. In general, the President shall perform all duties incident to 
the office of the President and such other duties as from time to time may be assigned to him or 
her by the Board, the Chairman of the Board or the Chief Executive Officer. 

10. Vice President. The Vice President and any additional Vice Presidents shall have 
such powers and perform such duties as the Chairman of the Board, the President or the Board 
may from time to time prescribe and shall perform such other duties as may be prescribed by 
these Bylaws. At the request of the President, or in case of his or her absence or inability to act, 
the Vice President shall perform the duties of the President and, when so acting, shall have all 
the powers of, and be subject to all the restrictions upon, the President. In the event that there is 
more than one Vice President, the Board shall designate which Vice President is to act for the 
President. 
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11. Secretary. The Secretary shall: (a) record all the proceedings of the meetings of 
the shareholders, the Board and the Executive Committee, if any, in one or more books kept for 
that purpose; (b) see that all notices are duly given in accordance with the provisions of these 
Bylaws or as required by law; (c) be the custodian of all contracts, deeds, documents, all other 
indicia of title to properties owned by the Corporation and of its other corporate records (except 
accounting records) and of the corporate seal, if any, and affix such seal to all documents the 
execution of which on behalf of the Corporation under its seal is duly authorized; (d) sign, with 
the Chairman of the Board, the President or a Vice President, certificates for stock of the 
Corporation; (e) have charge, directly or through the transfer clerk or transfer clerks, transfer 
agent or transfer agents and registrar or registrars appointed as provided in Section 3 of Article 
VI1 of these Bylaws, of the issue, transfer and registration of certificates for stock of the 
Corporation and of the records thereof, such records to be kept in such manner as to show at any 
time the amount of the stock of the Corporation issued and outstanding, the manner in which and 
the time when such stock was paid for, the names, alphabetically arranged, and the addresses of 
the holders of record thereof, the number of shares held by each, and the time when each became 
a holder of record; (0 upon request, exhibit or cause to be exhibited at all reasonable times to any 
Director such records of the issue, transfer and registration of the certificates for stock of the 
Corporation; (g) see that the books, reports, statements, certificates and all other documents and 
records required by law are properly kept and filed; and (h) see that the duties prescribed by 
Section 6 of Article I1 of these Bylaws are performed. In general, the Secretary shall perform all 
duties incident to the office of Secretary and such other duties as from time to time may be 
assigned to him or her by the Chairman of the Board, the President or the Board. 

12. Treasurer. If required by the Board, the Treasurer shall give a bond for the 
faithfbl discharge of his or her duties in such sum and with such surety or sureties as the Board 
shall determine. The Treasurer shall: (a) have charge and custody of, and be responsible for, all 
fbnds, securities, notes and valuable effects of the Corporation; (b) receive and give receipt for 
moneys due and payable to the Corporation from any sources whatsoever; (c) deposit all such 
moneys to the credit of the Corporation or otherwise as the Board, the Chairman of the Board, or 
the President shall direct in such banks, trust companies or other depositories as shall be selected 
in accordance with the provisions of Article VI of these Bylaws; (d) cause such hnds to be 
disbursed by checks or drafts on the authorized depositories of the Corporation signed as 
provided in Article VI of these Bylaws; (e) be responsible for the accuracy of the amounts of, 
and cause to be preserved proper vouchers for, all moneys so disbursed; ( f )  have the right to 
require fiom time to time reports or statements giving such information as he or she may desire 
with respect to any and all financial transactions of the Corporation from the officers or agents 
transacting the same; (g) render to the Chairman of the Board, the President or the Board, 
whenever they, respectively, shall request him or her so to do, an account of the financial 
condition of the Corporation and of all his or her transactions as Treasurer; and (h) upon request, 
exhibit or cause to be exhibited at all reasonable times the cash books and other records to the 
Chairman of the Board, the President or any of the directors of the Corporation. In general, the 
Treasurer shall perform all duties incident to the office of Treasurer and such other duties as 
from time to time may be assigned to him or her by the Chairman of the Board, the President or 
the Board. 

13. Assistant Officers. Any persons elected as assistant officers shall assist in the 
performance of the duties of the designated office and such other duties as shall be assigned to 
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them by the Vice President, Secretary or Treasurer, as the case may be, or by the Board or the 
President. 

ARTICLE V 

COMMITTEES 

1. Executive Committee: How Constituted and Powers. The Board, by resolution 
adopted by a majority of the whole Board, may designate one or more of the directors then in 
office, who shall include the Chairman of the Board, to constitute an Executive Committee, 
which shall have and may exercise between meetings of the Board all the delegable powers of 
the Board to the extent not expressly prohibited by the Arizona Revised Statutes or by resolution 
of the Board. The Board may designate one or more directors as alternate members of the 
Committee who may replace any absent or disqualified member at any meeting of the 
Committee. Each member of the Executive Committee shall continue to be a member thereof 
only during the pleasure of a majority of the whole Board. 

2. Executive Committee: Organization. The Chairman of the Board shall act as 
chairman at all meetings of the Executive Committee and the Secretary shall act as secretary 
thereof. In case of the absence from any meeting of the Chairman of the Board or the Secretary, 
the Committee may appoint a chairman or secretary, as the case may be, of the meeting. 

3. Executive Committee: MeetinPs. Regular meetings of the Executive Committee 
may be held without notice on such days and at such places, within or without the State of 
Arizona, as shall be fixed by resolution adopted by a majority of the Committee and 
communicated to all its members. Special meetings of the Committee shall be held whenever 
called by the Chairman of the Board or a majority of the members thereof then in office. Notice 
of each special meeting of the Committee shall be given in the manner provided in Section 6 of 
Article I11 of these Bylaws for special meetings of the Board. Notice of any such meeting of the 
Executive Committee, however, need not be given to any member of the Committee if waived by 
him or her in writing or by telegraph, cable, wireless or other form of recorded communication 
either before or after the meeting, or if he or she is present at such meeting, except when he or 
she attends for the express purpose of objecting to the transaction of any business because the 
meeting is not lawfully called or convened. Subject to the provisions of this Article V, the 
Committee, by resolution adopted by a majority of the whole Committee, shall fix its own rules 
of procedure and it shall keep a record of its proceedings and report them to the Board at the next 
regular meeting thereof after such proceedings have been taken. All such proceedings shall be 
subject to revision or alteration by the Board; provided, however, that third parties shall not be 
prejudiced by any such revision or alteration, 

4. Executive Committee: Ouorum and Manner of Acting. A majority of the 
Executive Committee shall constitute a quorum for the transaction of business, and, except as 
specified in Section 3 of this Article V, the act of a majority of those present at a meeting thereof 
at which a quorum is present shall be the act of the Committee. The members of the Committee 
shall act only as a committee, and the individual members shall have no power as such. 
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5.  Other Committees. The Board, by resolution adopted by a majority of the whole 
Board, may constitute other committees, which shall in each case consist of one or more of the 
directors and, at the discretion of the Board, such officers who are not directors. The Board may 
designate one or more directors or officers who are not directors as alternate members of any 
committee who may replace any absent or disqualified member at any meeting of the committee. 
Each such committee shall have and may exercise such powers as the Board may determine and 
specify in the respective resolutions appointing them; provided, however, that (a) unless all of 
the members of any committee shall be directors, such committee shall not have authority to 
exercise any of the powers of the Board in the management of the business and affairs of the 
Corporation, and (b) if any committee shall have the power to determine the amounts of the 
respective fixed salaries of the officers of the Corporation or any of them, such committee shall 
consist of not less than three (3) members and none of its members shall have any vote in the 
determination of the amount that shall be paid to him or her as a fixed salary. A majority of all 
the members of any such committee may fix its rules of procedure, determine its action and fix 
the time and place, whether within or without the State of Arizona, of its meetings and specify 
what notice thereof, if any, shall be given, unless the Board shall otherwise by resolution 
provide. 

6. Resignations. Any member of the Executive Committee or any other committee 
may resign therefrom at any time by giving written notice of his or her resignation to the 
Chairman of the Board, the President or the Secretary. Any such resignation shall take effect at 
the time specified therein, or if the time when it shall become effective is not specified therein, it 
shall take effect immediately upon its receipt by the Chairman of the Board, the President or the 
Secretary; and, unless otherwise specified therein, the acceptance of such resignation shall not be 
necessary to make it effective. 

7. Vacancies. Any vacancy in the Executive Committee or any other committee 
shall be filled by the vote of a majority of the whole Board. 

8. Compensation. Unless otherwise provided by resolution adopted by the Board, 
no member of the Executive Committee or any other committee shall receive any compensation 
for his or her services as a committee member. The Board may at any time and from time to 
time by resolution provide that committee members shall be paid a fixed sum for attendance at 
each committee meeting or a stated salary as a committee member. In addition, the Board may 
at any time and from time to time by resolution provide that such committee members shall be 
paid their actual expenses, if any, of attendance at each committee meeting. Nothing in this 
section shall be construed as precluding any committee member from serving the Corporation in 
any other capacity and receiving compensation therefor, but the Board may by resolution provide 
that any committee member receiving compensation for his or her services to the Corporation in 
any other capacity shall not receive additional compensation for his or her services as a 
committee member, 

9. Dissolution of Committees; Removal of Committee Members. The Board, by 
resolution adopted by a majority of the whole Board, may, with or without cause, dissolve the 
Executive Committee or any other committee, and, with or without cause, remove any member 
thereof. 
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ARTICLE VI 

CONTRACTS, CHECKS, DRAFTS, BANK 
ACCOUNTS, SECURITIES OF OTHER CORPORATIONS 

1. Execution of Contracts. Except as otherwise required by law or by these Bylaws, 
any contract or other instrument may be executed and delivered in the name of the Corporation 
and on its behalf by the Chairman of the Board, the President or a Vice President. In addition, 
the Board may authorize any other officer or officers or agent or agents to execute and deliver 
any contract or other instrument in the name of the Corporation and on its behalf, and such 
authority may be general or confined to specific instances as the Board may by resolution 
determine. 

2. Attestation. Any Vice President, the Secretary, or any Assistant Secretary may 
attest the execution of any instrument or document by the Chairman of the Board, the President 
or any other duly authorized officer or agent of the Corporation and may affix the corporate seal, 
if any, in witness thereof, but neither such attestation nor the affixing of a corporate seal shall be 
requisite to the validity of any such document or instrument. 

3. Loans. Unless the Board shall otherwise determine, the Chairman of the Board or 
the President, acting together with any one of the following officers, to wit: the Vice President, 
the Treasurer or the Secretary, may effect loans and advances at any time for the Corporation 
from any bank, trust company or other institution or from any firm or individual and, for such 
loans and advances, may make, execute and deliver promissory notes or other evidences of 
indebtedness of the Corporation, but no officer or officers shall mortgage, pledge, hypothecate or 
otherwise transfer for security any property owned or held by the Corporation except when 
authorized by resolution adopted by the Board. 

4. Checks, Drafts. All checks, drafts, orders for the payment of money, bills of 
lading, warehouse receipts, obligations, bills of exchange and insurance certificates shall be 
signed or endorsed (except endorsements for collection for the account of the Corporation or for 
deposit to its credit, which shall be governed by the provisions of Section 5 of this Article VI) by 
such officer or officers or agent or agents of the Corporation and in such manner as shall from 
time to time be determined by resolution of the Board. 

5. Deoosits. All fbnds of the Corporation not otherwise employed shall be deposited 
fi-om time to time to the credit of the Corporation or otherwise as the Board, the Chairman of the 
Board or the President shall direct in general or special accounts at such banks, trust companies, 
savings and loan associations, or other depositories as the Board may select or as may be 
selected by any officer or officers or agent or agents of the Corporation to whom power in that 
respect has been delegated by the Board. For the purpose of deposit and for the purpose of 
collection for the account of the Corporation, checks, drafts and other orders for the payment of 
money which are payable to the order of the Corporation may be endorsed, assigned and 
delivered by any officer or agent of the Corporation. The Board may make such special rules 
and regulations with respect to such accounts, not inconsistent with the provisions of these 
Bylaws, as it may deem expedient. 

12 



6. Proxies in ResDect of Stock or Other Securities of Other Corporations. Unless 
otherwise provided by resolution adopted by the Board, the Chairman of the Board, the President 
or any Vice President may exercise in the name and on behalf of the Corporation the powers and 
rights which the Corporation may have as the holder of stock or other securities in any other 
corporation, including without limitation the right to vote or consent with respect to such stock or 
other securities. 

ARTICLE VI1 

STOCK 

1. Certificates and Uncertificated Shares. Shares of the Corporation’s capital stock 
may but need not be represented by certificates. The Board may authorize the issuance of some 
or all of the shares of any or all classes or series without certificates. Notwithstanding such 
authorization, every holder of uncertificated shares shall be entitled to receive a certificate 
representing such shares, which certificate shall be delivered or otherwise made available to a 
shareholder making a request therefor. Each share certificate shall be signed by one or more 
officers designated by the Board or, in the absence of such designation, by the Chairman of the 
Board, the President or a Vice President and by the Secretary or an Assistant Secretary. The 
signatures of such officers upon such certificate may be facsimiles. If any officer who has 
signed or whose facsimile signature has been placed upon a certificate has ceased for any reason 
to be such officer prior to issuance of the certificate, the certificate may be issued with the same 
effect as if that person were such officer at the date of issue. All certificates for stock of the 
Corporation shall be consecutively numbered, shall state the number of shares represented 
thereby and shall otherwise be in such form as shall be determined by the Board, subject to such 
requirements as are imposed by the Arizona Revised Statutes. The names and addresses of the 
persons to whom the shares represented by certificates are issued shall be entered on the stock 
transfer books of the Corporation, together with the number of shares and the date of issue, and 
in the case of cancellation, the date of cancellation. Certificates surrendered to the Corporation 
for transfer shall be cancelled, and no new certificate shall be issued in exchange for such shares 
until the original certificate has been cancelIed; except that in the case of a lost, destroyed or 
mutilated certificate, a new certificate may be issued therefor upon such terms and indemnity to 
the Corporation as the Board may prescribe. Within a reasonable time after the issuance or 
transfer of shares without certificates, the Corporation shall send the shareholder a written 
statement of the information required by Section 10-625 and, if applicable, Section 10-627 of the 
Arizona Revised Statutes. 

2. Transfers of Stock. Transfers of shares of stock of the Corporation shall be made 
only on the stock transfer books of the Corporation by the holder of record thereof or by his or 
her legal representative or attorney-in-fact, who shall furnish proper evidence of authority to 
transfer to the Secretary, or a transfer clerk or a transfer agent, and upon surrender of the 
certificate or certificates for such shares properly endorsed and payment of all taxes thereon. 
The person in whose name shares of stock stand on the books of the Corporation shall be deemed 
the owner thereof for all purposes as regards the Corporation. 

3. Regulations. The Board may make such rules and regulations as it may deem 
expedient, not inconsistent with these Bylaws, concerning the issue, transfer and registration of 
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ARTICLE VI11 

DIVIDENDS 

orporation may pay, dividends on its 
rms and conditions provided in the 

ARTICLE IX 

SEAL 

A corporate seal shall not be req e to the validity of any instrument executed by or on 
behalf of the Corporation. Nevertheless, if in any instance a corporate seal is used, the same 
shall be in the form of a circle and shall bear the full name of the Corporation and the year and 

AMENDMENTS 

ended, and new Bylaws may be ado 

the Board of Direct0 tion at Scottsdale, Arizona, this 15th 
day of June, 2005. 

By: 
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August 11 , 2005 

Mr. Joel Farkas 
Balterra Sewer Corp. 
6720 North Scottsdale Road, Suite 250 
Scottsdale, Arizona 85253 

Re: Request for Wastewater Utility Service - Fronterra Village, LLC 

Dear Mr. Farkas: 

As you are aware, Fronterra Village, LLC has purchased the property and 
development known as the Balterra Development, located in western Maricopa 
County. 

As part of Fronterra Village, LLC’s due diligence in this matter, please accept this 
letter as a formal request for wastewater utility service to the Balterra Development, 
located in the vicinity of 41Ith Avenue and Camelback Road. The site is bounded 
by Camelback Road to the north, 39!jth Avenue to the east, Indian School Road and 
Interstate 10 to the south and the 415th Avenue alignment to the west. The 
Development will require water and wastewater services for a maximum of 6,100 
equivalent residential units and 179 acres of commercial/institutional property 
assembled through a variety of land uses. A legal description is attached for your 
records. 

Should you have any questions, please contact me at (480) 422-6900. Thank you 
for your consideration in this matter. 

FRONTERA VILLAGE, LLC 

Its: Project Manager 

KW:mk 
Attachment 



Roxanne Morris, Superintendent 

August 1 l”, 2005 

To Whom It May Concern: 

RE: Certificate of Convenience and Necessity Application (“CC&N”)and MAG 208 Amendment (“208 Amendment”) - 
Balterra Sewer Corp. 

Dear Sir/Madam: 

Please consider the following information as it pertains to the above referenced documents related to the formation of the 
Balterra Sewer Corp. 

Saddle Mountain Unified School District (“SMUSD”) and Balterra Sewer Corp. are currently working together, as 
neighbors, to resolve regional sewer issues. 

Currently SMUSD is constructing a small package plant for the new high school, Tonopah Valley High School. Balterra 
Sewer Corp. has reviewed our MAG 208 application and has completed preliminary analysis of the viability of a 
partnership in use of a regional wastewater treatment plant system. 

As you know, the Balterra CC&N and 208 Amendment propose to design and construct as well as operate and maintain a 
regional wastewater treatment plant which will benefit both the Balterra development as well as SMUSD. SMUSD has 
requested that Balterra Sewer Corp. construct their plant with enough capacity to accept the sewer flows from the school 
district, which will mean the package plant at the district will ultimately be eliminated and the plant currently operating the 
Ruth Fisher elementary campus will be eliminated The partnership with Balterra Sewer Corp. will enable Saddle 
Mountain Unified School District to remove themselves from the business of the operation of sewer plants. 

SMUSD has discussed the plans for the wastewater treatment plant and supports the CC&N and MAG 208 because the 
plant will allow for the elimination of the existing package treatment and the operation and maintenance obligations 
therewith. We have worked closely with Balterra Sewer Corp to confirm the viability of this project. 

Let me know if I may provide you with any additional information. 

Respectfully, 

Roxanne G .  Morris 

Roxanne G. Morris 
Superintendent of Schools - SMUSD 

Cc: Mr. Kimo Seymour - Makai Development 

Governing Board Members 
Ann Hollenstein, President Ken Blackson Clerk Dan Blackson 

Kathy Torres G a r y  Burton 
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Balterra Wastewater 
REPRESENTATIVE RATE SCHEDULE 

Exhibit 
Schedule 4 
Page 1 
Witness: Bourassa 

PROPOSED RATES 
LINE 
- NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

METER SIZE 

MONTHLY MINIMUMS: 
518 x 314 
314 
1 
1 112 
2 
3 
4 
6 

Treated Effluent per 1,OO gallons 
Treated Effluent per acre foot 

518 x 314 
314 
1 
1 112 
2 
3 
4 
6 

MONTHLY 
CHARGE 

40.00 
60.00 
100.00 
200.00 
320.00 
640.00 

1,000.00 
2,000.00 

$ 0.62 
$ 202.00 



LINE 
- NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

Balterra Wastewater 
REPRESENTATIVE RATE SCHEDULES 

STATEMENT OF CHARGES 

Establishment of Service 
Establishment of Service, after hours 
(Collected only if customer is sewer only) 
Re-establishment of Service 

Reconnection of service 

After hours service charge, per hour 

Minimum Deposit 

Charge for NSF Check 

Late payment charge for delinquent bills 

Two Times Monthly Bill 

Deferred Payment Finance Charge 

Exhibit 
Schedule 5 
Page 1 
Witness: Bourassa 

Proposed 
$ 25.00 
$ 40.00 

see (a) 

$ 30.00 

$ 50.00 

$ 15.00 

1.50% 

Main Extension and additional facilities agreements, 
@COST (b) 

All Revenue related taxes will be charged customers. 

Service Line Connection Charge (refundable) 5 350.00 

RULES AND REGULATIONS 
*The Company has adopted the Rules and Regulation established by the Commission 
as the basis for its operating procedures. Arizona Corporation Commission Rules 
will be controlling of Company procedures, unless specific Commission Orders 
provide otherwise. 
(a) Monthly minimum times months off the system 
(b) Cost to include parts, labor, overhead, and all applicable taxes, including 

income tax. 
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EXHIBIT A 

LEGAL DESCRIPTION 

PARCEL NO. 3: COUNTS-ASHMANN FREEWAY LIMITED PARTNERSHIP 

The West half of the Southeast quarter of Section 19, Township 2 North, Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 4: DAVIS-CONDON FREEWAY LIMITED PARTNERSHIP 

The East half of the Southeast quarter of Section 19, Township 2 North, Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCELNO. 5: 
and assignee of G & B FREEWAY LIMITED PARTNERSHIP 

The East half of the Northeast quarter of Section 19, Township 2 North, Range 6 West of The 
Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 6: 

L & B FREEWAY LIMITED PARTNERSHIP, as successor in interest 

HARRIS FREEWAY LIMITED PARTNERSHIP 

Lots 1 and 2 and the East half of the Northwest quarter of Section 19, Township 2 North, Range 
6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona; 

EXCEPT BEGINNING at the Northwest comer of the Northwest quarter of said Section 19; 

thence Easterly along the North line of said Northwest quarter, a distance of 1320 feet to a point; 

thence South and parallel to the West line of the Northwest quarter, a distance of 1320 feet to a 
point; 

thence West and parallel to the North line of the Northwest quarter, a distance of 1320 feet to a 
point on the West line of the Northwest quarter; 

thence North along said West line of the Northwest quarter, a distance of 1320 feet to the POINT 
OF BEGINNING; and 

EXCEPT any portion within the Southwest quarter of said Northwest quarter. 

PARCEL 6A: ROMAN FREEWAY LIMITED PARTNERSHIP 

The Southwest quarter of the Northwest quarter of Section 19, Township 2 North, Range 6 West, 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

. .  
I 



PARCEL NO. 7: L & L FREEWAY LIMITED PARTNERSHIP 

The West half of the Northeast quarter of Section 19, Township 2 North, Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 8: KITZSTEINER FREEWAY LIMITED PARTNERSHIP 

The East half of the Southwest quarter of Section 19, Township 2 North, Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona; 

EXCEPT that portion of the following described property which lies within the above described 
property; 

BEGINNING at the Southwest corner of said Section 19; 

thence North 89 degrees 56 minutes 00 seconds East along the South line of said section, a 
distance of 1130 feet; 

thence North 0 degrees 04 minutes 00 seconds West to a point distant 40 feet North at right 
angles to the South line of said section, said point being the True Point of Beginning; 

thence continuing North 0 degrees 04 minutes 00 seconds West a distance of 200 feet; 

thence North 89 degrees 56 minutes 00 seconds East, parallel to the South line of said section, a 
distance of 200 feet; 

hence South 0 degrees 04 minutes 00 seconds West, a distance of 200 feet to a point distant 40 
feet North at right angles to the South line of said section; 

thence South 89 degrees 56 minutes 00 seconds West, parallel to the South line of said section, a 
distance of 200 feet to the True Point of Beginning. 

PARCEL NO. 9: NELSON I FREEWAY LIMITED PARTNERSHIP 

The West half of the Southwest quarter of Section 19, Township 2 North Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona; 

EXCEPT that part of the Southwest quarter of Section 19, Township 2 North, Range 6 West of 
the Gila and Salt River Base and Meridian, described as follows: 

Beginning at the Southwest comer of said Section 19; 

thence North 89 degrees 56 minutes 00 seconds East along the South line of said Section, a 
distance of 1 130 feet; 



thence North 0 degrees 04 minutes 00 seconds West to a point distant 40 feet North at right 
angles to the South line of said Section said point being the True Point of Beginning; 

thence continuing North 0 degrees 04 minutes 00 seconds West, a distance of 200 feet; 

thence 89 degrees 56 minutes 00 seconds East, parallel to the South line of said section, a 
distance of 200 feet; 

thence South 0 degrees 04 minutes 00 seconds West, a distance of 200 feet to a point distance 40 
feet North at right angles to the South line of said Section; 

thence South 89 degrees 56 minutes 00 seconds West, parallel to the South line of said Section, a 
distance of 200 feet to the True Point of Beginning; and 

EXCEPT that portion of said Southwest quarter of Section 19 which lies within the following 
described tract of land; 

Beginning at the Southwest comer of said Section 19; 

thence North 0 degrees 00 minutes 50 seconds East along the West line of said Section 19, a 
distance of 185.87 feet; 

thence South 75 degrees 07 minutes 10 seconds East, a distance of 308.19 feet; 

thence South 86 degrees 15 minutes 20 seconds East, a distance of 628.35 feet; 

thence South 0 degrees 02 minutes 30 seconds East, a distance of 65 feet to the South line of said 
Section 19; 

thence South 89 degrees 57 minutes 30 seconds West along said South Section line to the Point 
of Beginning 

PARCEL NO. 10: NELSON I1 FREEWAY LIMITED PARTNERSHIP 

The East half of the Southeast quarter of Section 24, Township 2 North, Range 7 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona; 

EXCEPT that portion lying within the following described property: 

BEGINNING at the Southeast corner of said Section 24; 

thence North 00 degrees 00 minutes 50 seconds East along the East line of said Section 24, a 
distance of 185.87 feet; 

thence North 75 degrees 07 minutes 10 seconds West, 1,368.14 feet; 

thence South 00 degrees 00 minutes 20 seconds West, 538.01 feet to the South line of said 
Section 24; 



thence North 89 degrees 57 minutes 30 seconds East along said South line of Section 24, a 
distance of 1,322.05 feet to the POINT OF BEGINNING. 

PARCEL NO. 11 : S-P FREEWAY LIMITED PARTNERSHIP 

The Southeast quarter of the Northeast quarter of Section 24, Township 2 North, Range 7 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona; 

Except all minerals and except all uranium, thorium or any other material which is or may be 
determined to be peculiarly essential to the production of fissionable materials, whether or not of 
commercial value, as reserved in Patent from the United States of America. 

PARCEL NO. 13: STRATEMEIER P & M FREEWAY LIMITED PARTNERSHIP 

The Northeast quarter of the. Southwest quarter of the Northwest quarter and the Southeast 
quarter of the Southwest quarter of the Northwest quarter of Section 24, Township 2 North, 
Range 7 West of the Gila and Salt River Base and Meridian; 

EXCEPT the South 132 feet of said Southeast quarter of the Southwest quarter of the Northwest 
quarter of said Section 24, Township 2 North, Range 7 West of the Gila and Salt River Base and 
Meridian, Maricopa County, Arizona. 

PARCEL NO. 14: STRATEMEIER P & M FREEWAY LIMITED PARTNERSHIP 

The Northwest quarter of the Southwest quarter of the Northwest quarter of Section 24, 
Township 2 North, Range 7 West of the Gila and Salt River Base and Meridian, Maricopa 
County, Arizona; 

EXCEPT the North 150 feet. 

PARCEL NO. 15: STRATEMEER P & M FREEWAY LIMITED PARTNERSHIP 

The North 150 feet of the Northwest quarter of the Southwest quarter of the Northwest quarter of 
Section 24, Township 2 North, Range 7 West of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona. 

PARCEL NO. 16: W-0-K FREEWAY LIMITED PARTNERSHIP 

The West half of the Southeast quarter of Section 24, Township 2 North, Range 7 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona; 

EXCEPT that portion lying within the following described property; 

BEGINNING at the Southeast comer of said Section 24; 



thence North 00 degrees 00 minutes 50 seconds East along the East line of said Section 24, a 
distance of 185.87 feet; 

thence North 75 degrees 07 minutes 10 seconds West, 1,368.14 feet, to the TRUE POINT OF 
BEGINNING; 

thence continuing along the same line which bears North 75 degrees 07 minutes 10 seconds 
West, a distance of 1,368.13 feet to the East-West mid section line of said Section 24; 

thence South 00 degrees 00 minutes 30 seconds West 890.14 feet to the South line of said 
Section 24; 

thence North 89 degrees 57 minutes 30 seconds East, 1,322.05 feet; 

thence in a Northerly direction, 538.01 feet to the POINT OF BEGINNING. 

PARCEL NO. 17: W-T FREEWAY LMITED PARTNERSHIP 

The Southeast quarter of the Northwest quarter of Section 24, Township 2 North, Range 7 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 
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ac 
ADEQ 
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R 

S 
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1 .O INTRODUCTION 

1.1 General 
This master plan was completed under a contract with JF Properties, Inc. The proposed Balterra 
development will consist of approximately 1,100 acres of development. The anticipated Balterra 
land use plan is illustrated by Exhibit 2. An approximate break down of the anticipated land uses 
is provided in Appendix H. 

1.2 Scope of Work 
The purpose of this master plan is to size and locate the primary water and wastewater 
distribution and collection systems for the entire Balterra development. This master plan utilizes 
the general land use plan and proposed arterial and collector road alignments to size the 
backbone infrastructure required to serve the Balterra development’s first phase and ultimate 
build out. 

This master plan also discusses the water supply and wastewater treatment facilities required by 
the Balterra service area. These systems and facilities will serve the project in accordance with 
typical design standards for similar developments, the ADEQ Aquifer Protection Permit Rules 
(Reference l), and ADEQ Engineering Bulletin 10 (Reference 2). 

1.3 Project Location 
The proposed site is located north of Interstate 10 and west of the Hassayampa River. Exhibit 1 
illustrates the location of the site in relationship to the area’s street system. The Balten-a 
development includes portions of Section 19 of Township 2 North, Range 6 West, and Sections 
24 and 23 of Township 2 North Range 7 West of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona. 

1.4 Service Area 
The proposed Balterra water and wastewater distribution and collection systems have been 
master planned to serve the Balterra development. The systems’ service area is illustrated on 
Exhibit 6. It is anticipated that new water and wastewater companies will be created to operate, 
maintain, and manage the systems. 

1.5 Topography 
Generally, the existing topography of the Balterra development slopes down to the southeast at 
an average approximate slope of 0.50. Existing elevations range from 1,165 to 1,095 feet above 
sea level. All elevations found in this master plan are based on the benchmark that is shown on 
Exhibit 1. 
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1.6 Construction Phasing 
Balterra will be developed in 5 successive phases as shown on Exhibit 3. The development of the 
5 phases is anticipated to span approximately 9 years. 

2.0 WATER MASTER PLAN 

2.1 Analytic Methodology 
DEA created WaterCADTM (Reference 3) models of the proposed water system. WaterCAD is a 
water distribution system modeling software created by Haestad Methods. To run WaterCAD, a 
user inputs the water system map, waterline sizes, and demand locations. WaterCAD connects 
these elements as a system and uses mathematical equations to determine flow directions, flow 
magnitudes and pressures for the water system modeled. 

2.2 Model Scenarios 
Two WaterCAD models were created to analyze the proposed water distribution system. The first 
model (Phase 1 Stand Alone) represents the distribution system for just Phase 1, which has been 
provided to verifj the Phase 1 system meets the project’s master planning requirements without 
the aid of future improvements and outline the initial water improvements for the client. The 
second model (Ultimate Build Out) represents the entire Balterra service area. Average day, 
maximum day, peak hour, and maximum day plus fire flow scenarios were created for each of 
the models. 

2.3 Existing Water Infrastructure 
There were no existing waterlines or facilities near the project. New domestic well sites, well 
transmission mains, a storagebooster station, and distribution waterlines will be required for this 
development. 

2.4 Design Criteria and Assumptions 
The design criteria applied to this master plan was based on the demands of a similar development 
in the Town of Buckeye, called Sundance. These standards are outlined in Appendix I. 

2.5 Demand Summary 
Table 2.5.1 shows the total estimated demands used for the two water distribution system models 
(Phase 1 Stand Alone and Ultimate Build Out). These demands were estimated in accordance 
with the standards in Appendix I. Detailed demand table calculations for the above referenced 
scenarios are provided Appendix A. 
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TABLE 2.5.1 WATER DISTRIBUTION DEMAND SUMMARY 

Ave Day Max Day 
kpm) 

Model 
(gpm) 

Peak Hour 
(gpm) 

Phase 1 

Ultimate Build Out 

The required well output for the overall Balterra development will be dictated by max day 
demand for residential, mixed-use employment, and business park employment land uses. It is 
anticipated that only the mixed-use employment and business park developments will draw 
offsite users to the Balterra development. Other commercial land uses will only serve local 
residents. The demands used to calculate the number of wells required are shown in Table 2.5.2. 

299 537 895 

1,774 3,193 5,322 

TABLE 2.5.2 WELL DEMAND SUMMARY 

~~ 

Ultimate Build Out 

Max Day 
(gpm) Model 

2,9 19 

467 I 1 Phase 1 

2.6 Wells, Storage, and Pumping Requirements 
This section discusses the wells, storage, and pumping requirements of the Balterra development. 
The development will have a booster/storage facility and 4 well sites. 

2.6.1 Wells 
The number of wells required is based on matching the max daily consumption of the 
residential, mixed-use employment, and business park developments, which is described 
in Section 2.5. As a conservative measure, 15% backup capacity is provided. Assuming 
an average well output of 1,000 gpm, the first phase of Balterra will require 1 well site to 
satisfy daily consumption and 1 well site for redundancy. At ultimate build out, 4 well 
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sites will be required. Well calculations are provided in Appendix B and the proposed 
well locations are shown on Exhibit 4. 

System head calculations for each pump were used to determine the head requirements of 
each well facility. The system head calculations are found in Appendix F. The pumping 
levels and flowrates used in this model are assumed for all wells. After each well has 
been developed, its proposed pumps will be resized during the preparation of its 
construction plans. The sizes and quantities of the required well transmission lines are 
provided in Appendix J, page 1. 

2.6.2 Disinfection 
The water sent to the storage reservoir will be disinfected by injecting a chlorinated 
solution into the transmission line as the water enters the reservoir. The source of this 
chlorine will be a chlorine tablet system or a sodium hypochlorite generation system. The 
manufacturer of this system will be approved by the water company during the design of 
the storagehooster facility. Chlorine demand calculations for the water supply facility are 
provided in Appendix D, which assumes a chlorine demand of 1 ppm for the well water 
and a desired residual of 1.5 ppm in the storage reservoir. When the wells are developed, 
the water will be tested to verify the assumed demand. 

Once the well water has been tested the water quality will be thoroughly investigated and 
additional water treatment may be required. 

2.6.3 Storage 
Fire fighting storage for Balterra will be provided in the water supply facility reservoir. 
The reservoir will also provide domestic, commercial, and school storage. Reservoir 
calculations are provided in Appendix C, page 1. 

The reservoir will be an above ground welded steel tank. The tank will be protected from 
corrosion by an epoxy-based coating and an automatic cathodic protection system. 
Access on and into the tank will be provide by interior and exterior ladders, secured roof 
hatches, and several ground level hatches. The tank will also include inlet, outlet, 
overflow, and drain piping. 

2.6.4 Booster Pumps 
The proposed reservoir will be accompanied by a booster facility, which will include 
several VFD driven split case horizontal or vertical turbine centrifugal pumps. The head 
setting of the proposed booster pumps will be based on the HGL of the distribution 
system. The development’s required booster capacity is outlined in Appendix C, page 2. 
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The total pumping rate of the facility will be broken into pump sizes specified by the 
water company and will be agreed upon by the designing Engineer. 

2.6.5 Hydropneumatic Tank 
The proposed water supply will include a hydropneumatic tank. The tank and its 
compressor will be installed after the booster pump discharge on a common 
supply/demand line. The tank will meet nuisance and low water demands within the 
system. Along with a surge/pressure relief valve that discharges into the proposed 
reservoir, the tank will reduce any water hammer or surges in the system. The presence 
of the tank will also limit short pump cycles. 

The tank is expected to have a 10,000 gallon capacity and be served by a 13.6 cfm air 
compressor. The tank will include a single continuous level probe, which will control its 
compressor. The proposed tank will have a minimum pressure rating of 150 psi. 

2.6.6 Controls and Communications 
The wells and storagehooster facility will communicate using a radio system approved 
by the water company. Reservoir levels will start and stop the well pumps. A flowmeter 
will pace the injection rate of the disinfection system. The booster pumps will operate on 
a constant pressure configuration in which they start, stop, speed up, and slow down 
based on a preset system pressure. * 

2.7 Pressure Zones 
The Balterra water system will consist of 1 pressure zone. The HGL of this zone has been 
established by the engineer based on maintaining a target pressure range between 55 and 85. 

2.8 Distribution System Model Analysis and Results 
The WaterCAD output for all domestic distribution demand scenarios modeled can be found in 
Appendix E. These scenarios include the Phase 1 stand alone and overall or ultimate build out 
condition. These outputs include system pressures, pipe velocities, demands, and headloss 
information. 

Table 2.7.1 summarizes the Phase 1 Stand Alone system pressures. The pressures range from 
85.6 psi to 70.7 psi for all scenarios. 
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TABLE 2.7.1 PHASE 1 STAND ALONE PRESSURE SUMMARY 

Model Scenario 
I 

Min Max Ave 

Average Day 
Pressure (psi) 

Node 

Pressure (psi) 

Node 
Max Day 

70.7 85.6 79.3 

5-37 J-95 - 

70.7 85.4 79.2 

5-37 J-95 - 

aario 

~~ 

Peak Hour 

Min Max Ave 

Pressure (psi)! 70.7 I 84.9 I 78.8 

Pressure (psi) 

Node 

Node 1 J-37 I J-95 I - 

59.9 82.8 74.1 ---- 
J-118 5-13 - 

Table 2.7.2 summarizes the Ultimate Build Out system pressures. The pressures range from 85.2 
psi to 56.1 psi for all scenarios. 

TABLE 2.7.2 ULTIMATE BUILD OUT PRESSURE SUMMARY 

11 Average Day 

Max Day 

Peak Hour 

Pressure (psi)l 61.5 I 85.2 I 76 11 
Node I 5-118 I 5-13 I - 11 

Pressure (psi)l 56.1 I 78.3 1 69.7 11 
Node I 5-118 I J-95 1 - I 

In addition to the summaries provided above, all scenarios meet the required niax day plus fire 
flow demands with all residual pressures exceeding 20 psi. 

2.8 Water Infrastructure Improvements 
Based on the modeling results, several improvements are required to support backbone 
infrastructure for Balterra. Exhibit 4 shows the improvements required. Although the waterline 
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alignments illustrated on the exhibit follow paths dictated primarily by collector and arterial 
roads, the size of many of the waterlines allows them to be routed through the proposed 
neighborhoods once the final road and lot layouts have been determined. A summary of the size 
and quantity of water distribution lines and well transmission lines required for the ultimate build 
out can be found in Appendix J, page 1. 

2.9 Conclusions 
The following summarizes the findings of the water master plan. 

1.) The proposed water distribution system meets all pressure and velocity 
requirements for average day, maximum day, peak hour, and fire flow conditions 
during the stand alone and ultimate build out scenarios. 

2.) The well, storage, and booster facilities proposed in this master plan meet the 
demand and fire flow requirements for Balterra from the completion of Phase 1 
until the community is built out. 

It is recommended that the Balterra water infrastructure improvements be designed as dictated in 
this plan. 

3.0 WASTEWATER MASTER PLAN 

3.1 Analytic Methodology 
DEA modeled the proposed wastewater collection system using Microsoft Excel spreadsheets. 
These spreadsheets are referred to as “Sanitary Sewer Design Tables” and are located in 
Appendix G. Each line in the spreadsheet represents a pipe segment, which is linked to its 
upstream and downstream pipes. Inputting land use information allows the spreadsheet to 
calculate the cumulative wastewater flow, velocity, and capacity of each sewer run using 
Manning’s Equation. This information is then used to set inverts, slopes, and line diameters for 
the collection system. Exhibit 5 references the concentration points or nodes called out on the 
design tables. Although the sewer alignments illustrated on the exhibit follow paths dictated 
primarily by collector and arterial roads, the size of many of the sewer lines allows them to be 
routed through the proposed neighborhoods once the final road and lot layouts have been 
determined. 

3.2 Model Scenarios 
As discussed in the introduction section of this master plan, the purpose of this document is to 
size the wastewater system for the entire Balterra development. Properties surrounded by 
Balterra were included in the build out model to illustrate that they could ultimately be served by 
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Development 

the community’s water reclamation facility and collection system. Two scenarios were analyzed, 
a Phase 1 stand alone scenario and Ultimate Build Out scenario. The stand alone scenario insures 
that the system will perform in accordance with applicable standards when it conveys the lower 
flows that are generated by the initial phase of the development. The design tables for both 
scenarios have been provided in Appendix G. 

Wastewater Flow 
(mgd) 

Average Daily Flow Peaking Factor Peak Daily Flow 

3.3 Existing Wastewater Facilities 
Currently, there are no existing sanitary sewer lines or reclamation facilities near the project. 
New gravity sewer lines and a water reclamation facility will be required for this development. 

Phase 1 

Balterra Ultimate Build 
out  
Other Offsite 
Development by others 
(see Exhibit 6) 
Total Flow to 
Reclamation Facility 

3.4 Design Criteria and Assumptions 
The design criteria applied to this master plan was based on the flows generated by a similar 
development in the Town of Buckeye, called Sundance. These standards are outlined in Appendix 
I. 

0.440 2.04 0.898 

1.758 1.788 3.143 

0.364 2.05 0.745 

2.122 1.755 3.724 

3.5 Wastewater Flow Summary 
Table 3.5.1 summarizes the wastewater flows for the Balterra community. A detailed flow 
calculation that breaks down the values listed below is provided in Appendix G. The peak flows 
are based on a peaking factor in accordance with Appendix I. 

0 

TABLE 3.5.1 - WASTEWATER FLOWS 
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3.6 Wastewater Loading 
The wastewater discussed in this master plan will co tain an estimated 250 mg/l BOD, 250 mg/l 
SS, and 40 mg/l TKN. Based on these values, Table 3.6.1 shows the future reclamation facility 
loading based on the flows listed in Table 3.5.1. 

TABLE 3.6.1 - WASTEWATER LOADING 

Loading Characteristic 
(1 bslday) 

Development 
Total Suspended Total Kjedahl 

Solids Nitrogen Five Day BOD 

918 147 
918 I Phase 1 

3,668 Balterra Ultimate 
Build Out 

3,668 5 87 

Offsite Development 
by others 

(see Exhibit 6) 
759 759 122 

Total Loading to 
Reclamation Facility 

4,427 4,427 708 

3.7 Wastewater Analysis and Results 
This section of the master plan outlines the results of the analysis performed on the Balterra 
wastewater collection system. The Balterra wastewater collection system depicted in Appendix G 
and Exhibit 5 was designed to convey on-site and off-site flows to the future reclamation facility 
while meeting the design criteria set forth in Appendix I. The analysis was used to size main trunk 
lines for ultimate build-out. 

Each sewer line was sized with a maximum capacity of no more than 82% full during the peak 
daily flow. Table 3.7.1 summarizes the percent capacity results for the Balterra collection system. 
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TABLE 3.7.1 - PERCENT CAPACITY SUMMARY 

Average Minimum O h  

% Cap. Cap. 
Minimum % Maximum % Maximum % 

Cap Run Cap. Cap. Run 

47.3 

A minimum and maximum flowing full velocity of 2.0 ft/s and 9.0 Ws were used in the analysis 
of the Balterra system. These velocities are represented by the “Full Flow Velocity” columns in 
the design tables. Table 3.7.2 summarizes the full flow velocities for the Balterra collection 
system. 

14.9 53-52 81.3 63-56 

TABLE 3.7.2 - FULL FLOW VELOCITY SUMMARY 

Minimum Full 
Development Flow Velocity 

VPS) 

Maximum 
Full Flow Minimum Full Maximum Full 

Flow Velocity Flow Velocity Velocity 

(fP9 Run . Run 

Phase 1 

Ultimate Build Out 

3.8 Wastewater Infrastructure Improvements 
The objective of the wastewater collection system design is to serve the proposed development 
cost effectively while meeting the County and State guidelines. Exhibit 5 illustrates the entire 
Balterra wastewater infrastructure. Appendix J, page 2 includes backbone quantities for the 
sewer improvements within Balterra. 

2.3 33-31 5.5 1-WW 

2.3 Multiple 7.2 40-39 

3.9 Water Reclamation Facility (WRF) 
The proposed facility will be located in the south-central portion of the development. Exhibit 5 
illustrates the plant location. 

Access to the treatment plant shall be Indian School Road to prevent the trucking of screenings 
or solids through residential neighborhoods. 

A 208 Amendment is currently being prepared by Black & Veatch Engineering for the proposed 
water reclamation facility. 
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3.10 Conclusions 
In conclusion, the following summarizes the findi gs of the wastewater master plan: 

1) The proposed sanitary sewer lines are designed at a slope equal to or exceeding the 
minimum requirements. Flow capacities do not exceed 82% 

2) The full flow velocities of the proposed lines fall between the minimum of 2.0 fps and 
maximum of 9 fps. 

3) Sewer inverts were set according to minimum cover requirements. 

4) The proposed WRF will provide the capacity and level of treatment required to serve the 
first phase within Balterra. As the developments within the service area continue to grow, 
additional phases will be added to the facility to provide additional capacity. 

With these factors in mind, it is recommended that the Balterra sanitary sewer improvements be 
designed as dictated in this plan. 

4.0 REFERENCES 

1. ADEQ Aquifer Protection Permit Rules, R18-9, March 2001 by ADEQ. 
2. Engineering Bulletin No. IO - Guidelines for the Construction of Water Systems, May 1978 by 

ADEQ 
3. WaterCAD v7.0, by Haestad Methods, Inc., Waterbury CT. 
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WATER DEMAND TABLES 
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APPENDIX B 
WELL CALCULATIONS 

JFPIOOOO-0002 Water and Wastewater Master Plan 
Balterra 



~ JFP10000-0002 BALTERRA 
WELL REQUIREMENTS 

Printed: 4/15/2005 

April, 2005 

PHASE 1 
WELL REQUIREMENTS 

Daily consumption 773,609.4 gal 

No. of Wells : 1000 gpm each 0.54 

Backup Wells (1 5%) 0.08 

[Total No. of Wells* 1 .ool 

Total well pumping wlbackup 1000 gpm 

*One well is required based on Phase 1 daily consumption. 
However, a second well will also be required for the Phase 1 

development for redundancy. 

BALTERRA ULTIMATE BUILD OUT 
WELL REQUIREMENTS 

Daily consumption 4,597,894.8 gal 

No. of Wells : 1000 gpmeach 3.19 

Backup Wells (1 5%) 0.48 

]Total No. of Wells 4.001 

Total well pumping w/backup 4000 gpm 

I David Evans and Associates, Inc. 
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APPENDIX C 
STORAGE AND PUMPING REQUIREMENTS 
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BALTERRA 
STORAGE CALCULATIONS 

April, 2005 

BALTERRA PHASE 1 
STORAGE RESERVOIR CALCULATIONS 

Max Day Consumption 773,609 gal 

20% = 154,722 gal 

Fire Flow (3000 gpm for 3 hrs) 540,000 gal 

Emergency Storage (5% of Max Day) 38,680 gal 

TOTAL 740,000 gal 

BALTERRA ULTIMATE BUILD OUT 
STORAGE RESERVOIR CALCULATIONS* 

Max Day Consumption 4,597,895 gal 

20% = 919,579 gal 

Fire Flow (3000 gpm for 3 hrs) 540,000 gal 

Emergency Storage (5% of Max Day) 229,895 gal 

TOTAL 1,690,000 gal 

'It is anticipated that one storage reservoir will be built during 
Phase 1 with the capacity to satisfy the Ultimate Build Out storage 
demands. 

Printed: 41 5/2005 
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BALTERRA 
BOOSTER CAPACITY 

April, 2005 

REQUIRED BOOSTER CAPACITY* 

Phase 1 

MAX DAY + FIRE FLOW METHOD 

Max Daily Demand 537 gpr 

Fire Flow 3,000 gpr 

TOTAL 3,537 gpn 

*With largest pump out of service 

Printed: 411 512005 

PEAK HOUR METHOD 

'eak Hour Demand 895 gpn 

rOTAL 895 gpn 

The required booster capacity with the largest pump out of service is: 3,537 gpm 

REQUIRED BOOSTER CAPACIN* 

Ultimate Build Out 

MAX DAY + FIRE FLOW METHOD 

Max Daily Demand 3,193 gpn 

Fire Flow 3,000 gpn 

TOTAL 6,193 gpn 

*With largest pump out of service 

PEAK HOUR METHOD 

leak Hour Demand 5,322 gpn 

'OTAL 5,322 gpn 

The required booster capacity with the largest pump out of service is: 6,193 gpm 

David Evans and Associates, Inc. 20f2 
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JFPIOOOO-0002 

General Sizing 

Peak Flowrate 

Chlorine Demand 

Desired Residual 

Injection Concentration 

Chlorine Required 

Hypochlorination Requirement 

Day Tank Sizing 

Metering Pump Size 

Salt 

Salt Duration 

BALTERRA 
DISINFECTION 

April, 2005 

Printed: 4/15/2005 

2919.25 gpm 

1.00 ppm 

1.50 ppm 

2.50 ppm 

87.65 lbslday 

0.008 Ib C12/ Ib water 

1313.31 gal 

54.72 gaVhr 

262.94 lbslday 

19.02 days (assuming 5000 Ibs of salt available) 

Brine tank and blower are sized by manufacturer. 
Water softener and chiller are sized and provided by manufacturer. 

I 
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APPENDIX E 
WATERCAD WATER SYSTEM MODELING RESULTS 
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Elevation Zone 
(4 

. ... 

Demand 
(9pm) 

. .i 

Demand 
(Calculated) 

(gpm) 

5.97 
5.97 
0.00 
0.00 
0.00 

30.00 
30.00 
22.96 
0.00 
0.00 
0.00 

13.87 
19.85 
20.80 
20.80 
5.97 

16.98 
16.98 
13.02 
13.87 
13.87 
20.80 
20.80 
5.97 
0.00 

I 
I 
I 
1 
I 
8 

Demand 
Type 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

- 
Label 

1,105.00 
1,110.00 
1,138.60 
1.136.10 
1,135.40 
1.112.10 
1,113.00 
1,118.00 
1,121.00 
1,127.90 
1.123.90 
1.1 23.70 
1,120.30 
1,120.90 
1.1 13.80 
1.1 12.30 
1,105.00 
1,104.00 
1.1 16.40 
1.1 16.50 
1,120.00 
1,117.00 
1,105.10 
1,106.00 
1.138.60 

3-1 5 
J-16 
3-37 
5-38 
5-39 
5-53 
5-54 
5-55 
5-56 
5-67 
5-68 
J-69 
5-70 
J-71 
5-72 
J-73 
J-94 
J-95 
J-96 
5-97 
5-98 
J-105 
J-106 
J-107 
J-119 - 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

Scenario: Avg Day 
Steady State Analysis 

Junction Report 

5.97 
5.97 
0.00 
0.00 
0.00 

30.00 
30.00 
22.96 
0.00 
0.00 
0.00 

13.87 
19.85 
20.80 
20.80 
5.97 

16.98 
16.98 
13.02 
13.87 
13.87 
20.8C 
20.8C 
5.97 
0.oc 

I I 

Title: Baiterra Phase 1 
p:L..\ep\w-ww\watercadkcwaxjfpi0002-phasel .wcd David Evans & Associates. Inc. 

Demand 
Pattern 

Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fbted 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fmed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Calculated 
Hydrauk Grade 

(R) 

1,301.72 
1,301 -72 
1.302.00 
1,301.99 
1,301.96 
1,301.76 
1,301.76 
1,301.79 
1,301.75 
1,301.93 
1,301.85 
1,301.83 
1,301.81 
1,301.74 
1,301.73 
1,301.72 
1,301.75 
1,301.76 
1;301.76 
1,301.81 
1,301.81 
1,301.73 
1,301.72 
1,301.72 
1.302.M 

Pressure 
(Psi) 

85.11 
82.95 
70.69 
71.77 
72.06 
82.06 
81.67 
79.52 
78.20 
75.29 
76.99 
77.07 
78.53 
78.24 
81.31 
81.95 
85.13 
85.56 
80.20 
80.17 
78.66 
79.92 
85.07 
84.68 
70.69 

Project Engineer: DCHO 
WaterCAD v7.0 [07.00.027.00] 
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Label 

1.1 18.00 
303.00 

1,259.00 
632.00 
944.00 
934.00 
507.00 

1,190.00 
283.00 
316.00 
583.00 
165.00 

1,453.00 
222.00 
604.00 

1,431 .OO 
593.00 

1,919.00 
745.00 

1,398.00 
1,459.00 

633.00 
1,719.00 

420.00 
1,350.00 

869.00 
91 0.00 

1,043.00 
176.00 
146.00 

P-14 
2-36 
P-37 
P-53 
P-54 
P-55 
P-69 
P-70 
P-7 1 
P-72 
P-73 
P-74 
P-75 
P-76 
P-77 
P-113 
P-114 
P-115 
P-116 
P-117 
P-118 
P-119 
P-120 
P-132 
P-133 
P-I 34 
P-135 
P-I36 
P-160 
P-161 

8.0 
20.0 
20.0 
12.0 
12.0 
12.0 
16.0 
16.0 
16.0 
16.0 
16.0 
12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

24.0 
20.0 

Diameter I Material 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile lron 
Ductile tron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dude  Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 

Scenario: Avg Day 
Steady State Analysis 

Pipe Report 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

5.24 
-298.48 
-298.48 

40.79 
83.64 

107.08 
-298.48 
298.48 

-298.48 
-265.61 
-237.02 
107.08 
54.10 
23.88 
11.21 

-1 0.62 
6.36 

23.34 
12.85 
-0.17 
8.74 

-5.13 
-1 9.00 
32.18 
11.38 
-9.42 
6.70 
0.73 

-298.48 
298.48 

0.00 
0.01 
0.03 
0.00 
0.02 
0.04 
0.03 
0.08 
0.02 
0.02 
0.03 
0.01 
0.02 
0.00 
0.00 
0.01 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.02 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 

I I 

0.00 
0.02 
0.02 
0.01 
0.03 
0.04 
0.07 
0.07 
0.07 
0.05 
0.04 
0.04 
0.01 
0.00 
0.00 
0.00 
0.00 
0.02 
0.01 
0.00 
0.00 
0.00 
0.01 
0.03 
0.00 
0.00 
0.00 
0.00 
0.01 
0.02 

toughness I Discharge I Headloss 1 Friction I Initial 

Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 

Open 
Open 

Open 
Open 
Own 

- 

I I 1 I '  

Velocity 
(ft/s) 

0.03 
0.30 
0.30 
0.12 
0.24 
0.30 
0.48 
0.48 
0.48 
0.42 
0.38 
0.30 
0.15 
0.07 
0.03 
0.07 
0.04 
0.15 
0.08 
o.oa 
0.06 
0.03 
0.12 
0.21 
0.07 
O.OE 
0.04 
0.0c 
0.21 
0.3( 

Title: Baltema Phase 1 Proiect Enaineec WHO - 
p: \... \ep\~-ww\watercad\eowaxjfpi0002phasel .wcd David Evans 8 Assodates. lnc. WaterCAD v7.0 [07.00.027.00] 
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Scenario: Avg Day 
Steady State Analysis 

Reservoir Report 

Label 

R- 1 

Reservoir Zone Calculated Inflow oufflow 
Surface Hydraulic Grade (gpm) (gpm) 

Elevation (f9 m 
1.302.00 Zone 1 1,302.00 -298.48 298.48 

Title: Balterra Phase 1 Project Engineer: DCHO 
p: 1.. k p \ w - w w \ w a t e ~ j @ i O O O Z - p h a s e l  .wcd David Evans 8, Assoaates, Inc WaterCAD v7.0 [07.00.027.00] 
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I 
8 
1 

Demand 
(9Pm 

10.75 
10.75 
0.00 
0.00 
0.00 
54.00 
54.00 
41.33 
0.00 
0.00 
0.00 

24.97 
35.73 
37.43 
37.44 
10.74 
30.56 
30.56 
23.44 
24.97 
24.97 
37.44 
37.44 
10.75 
0.00 

I 
8 

Demand Demand 
(Calculated) Type 

(gpm) 

10.75 Demand 
10.75 Demand 
0.00 Demand 
0.00 Demand 
0.00 Demand 
54-00 Demand 
54.00 Demand 
41.33 Demand 
0.00 Demand 
0.00 Demand 
0.00 Demand 

24.97 Demand 
35.73 Demand 
37.43 Demand 
37.44 Demand 
10.74 Demand 
30.56 Demand 
30.56 Demand 
23.44 Demand 
24.97 Demand 
24.97 Demand 
37.44 Demand 
37.44 Demand 
10.75 Demand 
0.00 Demand 

- 
Label 

- 
J-15 
5-1 6 
5-37 

5-39 
5-53 
5-54 
5-55 
5-56 
5-67 
5-68 
5-69 
5-70 
5-71 
5-72 
J-73 
5-94 
J-95 
J-96 
5-97 
J-98 
J-105 
J-106 
J-107 
5-119 

5-38 

1,105.00 
1,110.00 
1,138.60 
1,136.10 
1.135.40 
1.112.10 
1,113.00 
1.1 18.00 
1,121.00 
1,127.90 
1.123.90 
1,123.70 
1,120.30 
1,120.90 
1,113.80 
1,112.30 
1,105.00 
1,104.00 
1,116.40 
1,116.50 
1,120.00 
1,117.00 
1.105.10 
1,106.00 
1,138.60 

I Zone 

Elevation 
(4 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

1,301 .I8 
1,301.1 8 
1,301.99 
1,301.97 
1.301.88 
1,301.28 
1,301.29 
1,301.36 
1,301.25 
1.301.78 
1,301 55 
1,301.49 
1,301.44 
1,301.23 
1,301.1 8 
1,301.1 8 
1,301.26 
1,301.27 
1 <301.28 
1,301.43 
1,301.43. 
1,301.1 9 
1,301.18 
1,301.18 
1.302.00 

Scenario: Max Day 
Steady State Analysis 

Junction Report 

Demand 
Pattern 

-xed 
3xed 
3xed 
'ixed 
=iied 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fxed 
Fxed 
Fixed 
Fixed 
Fixed 
Fixed 

Pressure Calculated 

84.88 
82.71 
70.69 
71.76 
72.03 
81.85 
81.47 
79.33 
77.99 
75.23 
76.86 
76.92 
78.37 
78.02 
81.07 
81.72 
84.91 
85.3: 
79.9s 
80.01 
78.5C 
79.62 
84.8: 
84.4d 
70.6s 

Tile: Balterra Phase 1 
p: 1.. kp\www\watercadkcwaxj~iOOOZ-~~hasel .wcd David Evans & Associates. Inc 

Project Engineer: W H O  
WaterCAD v7.0 [07.00.027.00] _ .  
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I 

1,118.00 
303.00 

1.259.00 
632.00 
944.00 
934.00 
507.00 

1.190.00 
283.00 
316.00 
583.00 
165.00 

1,453.00 
222.00 
604.00 

1.431 .OO 
593.00 

1,919.00 
745.00 

1,398.00 
1,459.00 

633.00 
1,719.00 

420.00 
1,350.00 

869.00 
91 0.00 

1,043.00 
176.00 
146.00 

Label 

i 

P-14 
P-36 
P-37 
P-53 
P-54 
P-55 
P-69 
P-70 
P-71 
P-72 
P-73 
P-74 
P-75 
P-76 
P-77 
P-113 
P-I 14 
P-115 
P-116 
P-117 
P-I 18 
P-I 19 
P-120 
P-132 
P-133 
P-134 
P-135 
P-136 
P-160 
P-161 

8.0 
20.0 
20.0 
12.0 
12.0 

16.0 
16.0 
16.C 
16.C 
16.C 
12.c 
12.c 
12.c 
12.c 
8.C 
8.C 
8.C 
8.C 
8.C 
8.C 
8.t 
8.C 
8.t 
8.t 
8.( 
8.( 
8.t 

24.( 
20A 

12.0 

T I :  Balterra Phase 1 

Scenario: Max Day 
Steady State Analysis 

Pipe Report 

Material 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 

?oughness 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

Discharge 
(gpm) 

9.43 
-537.25 
-537.25 

73.39 
150.56 
192.73 

-537.25 
537.25 

-537.25 
-478.09 
-426.62 
192.73 
97.37 
42.98 
20.18 

-19.12 
11.44 
42.01 
23.17 
-0.27 
15.74 
-9.23 

-34.2C 
57.91 
20.4E 
-16.9E 
12.OE 
1.31 

-537.25 
537.2: 

Headloss 
(fl) 

0.00 
0.02 
0.08 
0.01 
0.07 
0.11 
0.10 
0.24 
0.06 
0.05 
0.08 
0.02 
0.05 
0.00 
0.00 
0.02 
0.00 
0.10 
0.01 
0.00 
0.01 
0.00 
0.06 
0.04 
0.02 
0.01 
0.00 
0.00 
0.00 
0.01 

p:~..\ep\w-wwlwatercacnecwaxjfpiOO02-phasel .wcd 
0411 3/05 03:40:M PM 0 Haestad Methods, Inc. 37 Brooksiie Road Waterbury, CT 06708 USA 

David Evans 8 Associates, Inc. 

Friction 
Slope 

(Wl OOOR) 

0.00 
0.07 
0.07 
0.02 
0.08 
0.12 
0.20 
0.20 
0.20 
0.16 
0.13 
0.12 
0.03 
0.01 
0.00 
0.01 
0.00 
0.05 
0.02 
0.00 
0.01 
0.00 
0.04 
0.09 
0.01 
0.01 
0.01 
0.oc 
0.03 
0.07 

Initial 
Status 

Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 

Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

0.06 
0.55 
0.55 
0.21 
0.43 
0.55 
0.86 
0.86 
0.86 
0.76 
0.68 
0.55 
0.28 
0.12 
O.OE 
0.12 
0.07 
0.27 
0.1: 
0.0c 
0.1c 
0.0e 
0.2; 
0.37 
0.1: 
0.1 1 
O.Ot 
0.01 
0.3t 
0.5f 

Project Engineer: WHO 
WaterCAD v7.0 [07.00.027.00] 
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Scenario: Max Day 
Steady State Analysis 

Reservoir Report 

Label 

R- 1 

outflow Reservoir Zone Calculated Inflow 
Surface Hydraulic Grade (gpm) (gpm) 

Elevation (R) 
(R) 

1,302.00 Zone 1 1,302.00 -537.25 537.25 

Title: Balterra Phase 1 Prc 
p:L.kp\w-w\watercad~axjfpiO~2-phasel .wcd David Evans 8 Associates, lnc. WaterCA 
04/13/05 03:39:54 PM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-20%75!j-i666 

?d Engineer: DCHO 
' v7.0 [07.00.027.00] 
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Scenario: Peak Hour 
Steady State Analysis 

Junction Report 

Demand 
(gPm) 

17.91 
17.91 
0.00 
0.00 
0.00 
90.00 
90.00 
68.88 
0.00 
0.00 
0.00 
41.61 
59.55 
62.39 
62.40 
17.91 
50.94 
50.94 
39.06 
41.61 
41.61 
62.40 
62.40 
17.91 
0.00 

I 
1 
1 

Demand 
(Calculated) 

tgpm) 

17.91 
17.91 
0.00 
0.00 
0.00 
90.00 
90.00 
68.88 
0.00 
0.00 
0.00 
41.61 
59.55 
62.39 
62.40 
17.91 
50.94 
50.94 
39.06 
41.61 
41.61 
62.40 
62.40 
17.91 
0.00 

R 
1 
I 
8 
1 

- 
Label 

i-15 
5-1 6 
1-37 
5-38 
5-39 
5-53 
5-54 
J-55 
5-56 
5-67 
5-68 
J-69 
5-70 
5-71 
5-72 
5-73 
5-94 
5-95 
J-96 
5-97 
5-98 
J-105 
J-106 
J-9 07 
5-119 - 

Elevation 
(fi)  

1.105.00 
1,110.00 
1,138.60 
1.136.10 
1,135.40 
1,112.10 
1.1 13.00 
1 .I 18.00 
1.121.00 
1.127.90 
1.123.90 
1,123.70 
1,120.30 
1,120.90 
1.113.80 
1 ,I 12.30 
1 ,105.00 
1,104.00 
1,116.40 
1,116.50 
1,120.00 
1,117.00 
1,105.10 
1,106.00 
1 , 1 38.60 

Zone 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

Demand 
Type 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

~- 

Demand 
Pattern 

=ked 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fiied 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Calculated 
Hydraulic Grade 

(fi)  

1,299.88 
1,299.89 
1,301.96 
1,301.91 
1,301.69 
1,300.1 5 
1,300.18 
1,300.36 
1,300.08 
1,301.44 
1,300.83 
1,300.69 
1,300.56 
1,300.02 
1,299.90 
1,299.89 
1,300.10 
1,300.1 1 
1,300.15 
1,300.53 
1.300.53 
1,299.92 
1,299.88 
1,299.88 
1,301.99 

84.32 
82.16 
70.68 
71.74 
71.95 
81.36 
80.98 
78.90 
77.48 
75.08 
76.55 
76.57 
77.99 
77.50 
80.52 
81.16 
84.41 
84.85 
79.50 
79.62 
78.1 1 
79.14 
84.27 
83.88 
70.69 

Tile: Balterra Phase 1 
p:~. . \ep~-~\~tercad\ecwaxjfpi0002-Dha~el  .wad David Evans 8 Assodates. Inc. 

Project Engineer: DCHO 
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Label 

1,118.00 
303.00 

1.259.00 
632.00 
944.00 
934.00 
507.00 

1,190.00 
283.00 
316.00 
583.00 
165.00 

1,453.00 
222.00 
604.00 

1,431 .OO 
593.00 

1,919.00 
745.00 

1,398.00 
1,459.00 

633.00 
1.719.00 

420.00 
1,350.00 

869.00 
910.00 

1,043.00 
176.00 
146.00 

'-14 
'-36 
'-37 
3-53 
p-54 
2-55 
P-69 
P-70 
P-7 1 
P-72 
P-73 
P-74 
P-75 
P-76 
P-77 
P-113 
P-114 
P-115 
P-116 
P-117 
P-118 
P-119 
P-120 
P-132 
P-133 
P-134 
P-335 
P-136 
P-160 
P-161 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

15.72 
-895.43 
-895.43 
122.37 
250.92 
321.23 

895.43 
-895.43 

-895.43 
-796.82 
-71 1.05 
321 -23 
162.30 
71.64 
33.63 

19.08 
70.02 
38.55 
-0.51 
26.22 

-31.86 

-15.39 
-57.00 
96.54 
34.14 

-28.26 
20.1 0 
2.19 

-895.43 
895.43 

8.0 
20.0 
20.0 
12.0 
12.0 
12.0 
16.0 
16.0 
16.0 
16.0 
16.0 
12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.C 
8.C 
8.C 
8.C 
8.C 
8.C 
8.C 
8.C 
8.C 
8.1 
8.( 

24.( 
20.( 

0.01 
0.05 
0.22 
0.03 
0.18 
0.29 
0.26 
0.61 
0.14 
0.13 
0.1 9 
0.05 
0.1 3 
0.00 
0.00 
0.04 
0.01 
0.25 
0.0.3 
0.00 
0.03 
0.01 
0.16 
0.10 
0.05 
0.02 
0.01 
0.00 
0.01 
0.03 

Scenario: Peak Hour 
Steady State Analysis 

Pipe Report 

0.01 
0.17 
0.17 
0.05 
0.20 
0.31 
0.51 
0.51 
0.51 
0.41 
0.33 
0.31 
0.09 
0.02 
0.00 
0.03 
0.01 
0.13 
0.04 
0.00 
0.02 
0.01 
0.09 
0.24 
0.04 
0.02 
0.01 
0.00 
0.07 
0.17 

Material 

Open 
open 
Open 

Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile kon 
Ductile Iron 
Dudile Iron 
Ductile iron 

ioughness 1 Discharge I Headloss I Friction 1 Initial 

I I 1 

Title: Balterra Phase 1 Pr 
p:L.\ep\w-ww\watercadkwaxjfpii2-phasel .wcd David Evans & Associates, lnc. Wate# 
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0.10 
0.91 
0.91 
0.35 
0.71 
0.91 
1.43 
1.43 
1.43 
1.27 
1.13 
0.91 
0.46 
0.20 
0.10 
0.20 
0.12 
0.45 
0.25 
0.00 
0.17 
0.10 
0.36 
0.62 
0.22 
0.18 
0.13 
0.01 
0.64 
0.91 

~ c t  Engineer: W H O  
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Scenario: Peak Hour 
Steady State Analysis 

Reservoir Report 

Label 

R- 1 

Reservoir Zone Calculated Inflow oufflow 
surface Hydraulic Grade (gpm) (wm) 

Elevation (a) 
(e) 

1,302.00 Zone 1 1,302.00 -895.43 895.43 

Title: Balterra Phase 1 Projet3 Engineer: DCHO 
p:l..\ep\w-ww\watercad~axjfpiOOO2-phasel .wcd David Evans 8 Associates, Inc. WaterCAD v7.0 [07.00.027.00] 
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I 
I 
1 
I 
li 
I 
I 
1 

1 
I 
1 

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

3 0 0 0 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0  
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

-5 *- *- d d *- *- *- *- *- *- *- *- *- d *- *- *- *- *- *- *- *- *- *- 

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
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C C C T C C C C C S C C C C C S C C C S C ~ C C C  

N N N N N N N N N N N N N N N N N N N N N N N N N  

0 m 
m 
W m 
.- 
I 



ULTIMATE BUILD OUT 

J F P l ~ O O - 0 ~ 2  Water and Walewater Master Plan 
Balferra 



I 
1 

I 
I 

ULTIMATE BUILD OUT 

JFP1OOOO-ooo2 Water and Wastewater Muster Plan 
Balterra 



i 
i 

99999 



~I 
I 
1 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
b 

1,127.70 
1,122.00 
1,121.20 
1.117.00 
1.115.00 
1.114.00 
1.114.00 
1,108.00 
1,105.00 
1,105.00 
1.103.00 
1.102.20 
1.103.00 
1.105.00 
1,110.00 
1,114.80 
1,114.50 
1.121.00 
1,124.00 
1,128.00 
1,130.30 
1,135.20 
1,136.00 
1,138.00 
1,134.00 
1.138.50 
1,136.00 
1.144.00 
1,144.20 
1.148.50 
1,148.10 
1,152.00 
1,154.00 
1,154.50 
1,149.00 
1.138.60 
1,136.10 
1.1 35.40 
1.1 31.80 
1,129.00 
1,126.00 
1,126.60 
1.127.70 
1,127.50 
1.1 28.00 
1 ,I 16.00 
1 ,I 16.60 
1.1 15.70 
1 ,I 12.00 
1,113.40 
1,112.00 
1,112.10 

- 
abel 

- 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-1 0 
-1 1 
-1 2 
-13 
-1 4 
-1 5 
-16 
-1 7 
'-1 8 
1-1 9 
1-20 
1-21 
1-22 
1-23 
1-24 
1-25 
1-26 
1-27 
1-28 
1-29 
1-30 
1-31 
1-32 
1-33 
1-34 
1-35 
1-36 
1-37 
1-38 
1-39 
340 
5-41 
5-42 
5-43 
5-44 
545 
5-46 
5-47 
5-48 
5-49 
5-50 
5-51 
5-52 
5-53 - 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

Elevation I Zone 

3.43 
3.43 

16.55 
22.71 
6.16 
0.00 
4.07 
4.07 
4.07 

19.38 
19.38 
9.86 
9.86 
5.97 
5.97 
0.00 
7.12 
7.1 2 

1 1.45 
1 1.45 
3.53 
3.53 
4.27 
4.27 
7.68 
7.68 
7.71 
7.71 

15.10 
7.71 

17.87 
16.64 
24.61 
0.00 
0.00 

13.51 
13.51 
19.69 
19.69 
16.73 
16.73 
8.93 

20.36 
11.43 
3.43 

22.71 
24.79 
48.72 
23.93 
37.97 
37.97 
30.00 

3.43 
3.43 

16.55 
22.71 
6.16 
0.00 
4.07 
4.07 
4.07 

19.38 
19.38 
9.86 
9.86 
5.97 
5.97 
0.00 
7.12 
7.12 

11.45 
11.45 
3.53 
3.53 
4.27 
4.27 
7.68 
7.68 
7.71 
7.71 

15.10 
7.71 

17.87 
16.64 
24.61 
0.00 
0.00 

13.51 
13.51 
19.69 
19.69 
16.73 
16.73 
8.93 

20.36 
11-43 
3.43 

22.71 
24.79 
48.72 
23.93 
37.97 
37.97 
30.00 

Scenario: Avg Day 
Steady State Analysis 

Junction Report 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

)emand Demand Demand 
(Calculated) 

Demand 
Pattem 

'ked 
'ixed 
=ked 
'ixed 
=ixed 
Fiied 
Fixed 
Fixed 
Fixed 
Fied 
Fixed 
Fixed 
Fixed 
Fixed 
Fied 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

' Fixed 
1 

Fixed 
Fixed 
Fixed 
Fixed 

F ied  
F ied  
Fixed 

I Fixed 

Tile: Balterra: Ultimate Build Out 
p:\. .U)GM)info\ep\w-ww\watercad\ecwaxj~iOOO2.wcd David Evans & Associates, tnc 

Calculated 
Hydraulic Grade 

(ft) 

1,299.29 
1,299.24 
1,299.21 
1.299.17 
1,299.1 5 
1,299.15 
1,299.13 
1,299.1 0 
1,299.09 
1,299.08 
1,299.04 
1,299.03 
1,299.02 
1,299.78 
1,299.78 
1,299.79 
1,299.79 
1,299.79 
1,299.80 
1,299.84 
1,299.86 
i.zg9.8a 
i ,299.88 
1,299.89 
1,299.89 
1,299.91 
1,299.91 
1,299.92 
1,299.92 
1,299.9: 
1,299.97 
1,300.01 
1,300.21 
1,300.2I 
1,300.9' 
1,301.9( 
1,301.71 
1,301.3' 
1.300.8! 
1,300.2( 
1,300.0( 
1,299.s 
1,299.7( 
1.299.31 
1,299.3: 
1.299.1' 
1.299.11 
1,299.2: 
1.299.2 
1,299.31 

1,299.5 
1,299.33 

Pressure 
(Psi) 

74.24 
76.68 
77-02 
78.82 
79.67 
80.11 
80.10 
82.68 
83.97 
83.97 
84.82 
85.16 
84.81 
84.27 
82.1 1 
80.03 
80.16 
77.36 
76.0C 
74.35 
73.3e 
71.25 
70.9C 
70.04 
71.7i 
69.8: 
70.9; 
67.4f 
67.3i 
65.5; 
65.7' 
64.0; 
63.2( 
63.01 
65.7: 
70.6! 
71.61 
71.71 
73.1, 
74.0' 
75.3 
74.9 
74.4 
74.3 
74.1 
79.2 
78.9 
79.4 
81 .O 
80.4 
81 .O 
81.1 

Project Engineer: DCHO 
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I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

Calculated I 
Yydraulic Grade 

(R) 

1,299.74 
1,300.14 
1,299.87 
1.299.86 
1,299.86 
1,299.86 
1.299.53 
1,299.37 
1,299.30 
1,299.29 
1,299.28 
1,299.17 
1,299.16 
1,301.05 
1.300.61 
1,300.49 
1,300.38 
1,299.83 
1,299.79 
1,299.78 
1,300.24 
1,300.09 
1,299.94 
1,299.92 
1,299.27 
1,299.1 9 
1,299.1 6 
1,299.12 
1,299.37 
1,299.68 
1,299.32 
1,299.23 
1,299.1i 
1,299.31 
1,299.21 
1,299.31 
1,299.2s 
1,299.0; 
1.299.0; 
1,299.0; 
1,299.6< 
1,299.7f 
1,299.6; 
1,300.3: 
1.300.4( 
1,300.1 
1,300.6! 
1,300.8t 
1,300.5: 
1,299.8f 
1,301.8: 
1,299.8' 

I 
I 
I 

1,113.00 
1.1 18.00 
1.1 21 -00 
1,126.00 
1.126.00 
1,131.70 
1,122.00 
1,120.70 
1,119.10 
1.118.10 
+l,ll6.90 
1.107.87 
1,108.00 
1,127.90 
1,123.90 
1 ,I 23.70 
1 ,I 20.30 
1,120.90 
1.113.80 
1,112.30 
1,146.40 
1,145.00 
1,141.70 
1,139.70 
1,123.20 
1.122.00 
1,108.70 
1.1 10.00 
1,121.00 
1,126.00 
1,124.60 
1,120.30 
1,109.40 
1,119.80 
1,108.00 
1,106.70 
1,105.00 
1,105.20 
1.1 04.00 
1,105.60 
1,105.00 
1.1 04.00 
1.116.40 
1,116.50 
1,120.00 
1,119.60 
1.1 27.00 
1,131.00 
1,123.00 
1,125.00 
1,130.40 
1 .I 17.00 

- 
.abet 

- 
-54 
L55 
1-56 
1-57 
1-58 
1-59 
L60 
L61 
1-62 
1-63 
1-64 
1-65 
1-66 
1-67 
1-68 
1-69 
1-70 
1-71 
1-72 
J-73 
1-74 
1-75 
1-76 
1-77 
J-78 
1-79 
J-80 
5-8 1 
5-82 
5-83 
5-84 
5-85 
5-86 
5-87 
5-88 
5-89 
J-90 
J-91 
J-92 
5-93 
J-94 
5-95 
J-96 
J-97 
5-98 
J-99 
J-1 OC 
5-101 
J-IO; 
J-10: 
J-lo1 
J-1 Of 

~ 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone I 
Zone 1 
Zone 1 
Zone 1 
Zone I 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone I 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

Elevation I Zone 

30.00 
22.96 
13.51 
13.51 
17.98 
17.98 
8.93 

24.07 
12.88 
12.64 
11 5 4  
24.30 
19.38 
15.66 
19.69 
13.87 
35.51 
73.93 
20.80 
59.1 0 
10.74 
20.65 
24.92 
7.68 
3.43 

16.55 
6.1 6 
4.07 

11 -43 
8.93 

12.64 
12.88 
1 1.92 
11 54 
12.39 
26.43 
26.43 
19.38 
9.86 
9.86 

16.98 
16.98 
13.02 
13.87 
13.87 
16.73 
19.69 
15.66 
15.66 
13.51 
13.51 
20.80 

30.00 
22.96 
13.51 
13.51 
17.98 
17.98 
8.93 

24.07 
12.88 
12.64 
11.54 
24.30 
19.38 
15.66 
19.69 
13.87 
35.51 
73.93 
20.80 
59.10 
10.74 
20.65 
24.92 
7.68 
3.43 

16.55 
6.16 
4.07 

11.43 
8.93 

12.64 
12.88 
11.92 
11.54 
12.39 
26.43 
26.43 
19.38 
9.86 
9.86 

16.98 
16.98 
13.02 
13.87 
13.87 
16.73 
19.69 
15.66 
15.66 
13.51 
13.51 
20.80 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

Scenario: Avg Day 
Steady State Analysis 

Junction Report 

)emand Demand Demand 
(Calculated) 

Demand 
Pattern 

'ixed 
'ked 
l ied  
.ked 
'ked 
&ed 
%ed 
:ked 
:Ked 
%ied 
3xed 
:wed 
:ixed 
:ixed 
:ked 
:ked 
-xed 
3xed 
3xed 
'ked 
%fed 
'ixed 
3xed 
3xed 
=ked 
3xed 
-wed 
%ed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fxed 
Fixed 
Fxed 
Fixed 
Fixed 
Fxed 
Fbted 
Fixed 
Fxed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Title: Balterra: Ultimate Build Out 
p:1..\0600info\ep\w-w\watercad\ec.vaxjf@i0002.wcd David Evans & Associates. lnc 

80.79 
78.80 
77.39 
75.22 
75.22 
72.76 
76.81 
77.30 
77.96 
78.39 
78.91 
82.77 
82.70 
74.92 
76.45 
76.49 
77.91 
77.42 
80.47 
81.11 
66.58 
67.1C 
68.46 
69.32 
76.1E 
76.66 
82.4( 
81.8; 
77.17 
75.11 
75.55 
77.4' 
82.1 
77.6t 
82.7: 
83.3: 
84.a 
83.81 
84.31 
83.61 
84.2: 
84.7( 
79.2! 
79.51 
78.0 
78.11 
75.1 
73.4 
76.8 
75.6 
74.1 
79.0 
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I 
I 
I 
I 
I 

Demand 
Pattern 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Calculated Pressure 
Hydraulic Grade (psi) 

(fi)  

- 
Label 

20.80 
5.97 

53.14 
7.12 
6.53 
4.27 
3.53 

10.74 
20.65 
7.68 
7.71 

15.10 
13.87 
0.00 

5-1 06 
J-107 
J-108 
J-109 
91 10 
5-111 
J-112 
4113 
J-114 
5-115 
J-116 
5-117 
J-1 l a  
J-119 - 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

Elevation 
(ft) I Zone 

1.1 05.10 
1.106.00 
1,125.00 
1.1 15.00 
1,137.00 
1,139.80 
1,132.00 
1.151.00 
1.1 50.40 
1,143.30 
1,146.70 

1.158.00 
1.138.60 

1 .i 53.oa 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

Scenario: Avg Day 
Steady State Analysis 

Junction Report 

Demand Demand 
(Calculated) I (gpm) 

Demand 
(gpm) 

20.80 
5.97 

53.14 
7.12 
6.53 
4.27 
3.53 

10.74 
20.65 

7.71 
15.10 
13.87 

7.68 

0.00 

Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fbted 
Fixed 
Fixed 

I 
1- 
I 

Tile: Balterra: Ultimate Build Out 
p:L..W6OOinfokp\w-ww\watercad~axjfpi~2.wcd David Evans 8 M a t e s .  lnc. 

1999.79 
1,299.78 
1,299.78 
1999.79 
1,299.86 
1,299.90 
1,299.86 
1,300.22 
1,300.00 
1,299.91 
1,299.92 
1,299.94 
1,300.1 3 
1.301.96 

84.23 
83.84 
75.62 
79.95 
70.46 
69.27 
72.62 
64.56 
64.72 
67.76 
66.29 
63.57 
61 -49 
70.68 

Project Engineer: DCHO 
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I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 

Fridion 
Slope 

w1 OOOft) 

0.05 
0.17 
0.03 
0.01 
0.02 
0.12 
0.03 
0.02 
0.07 
0.03 
0.05 
0.01 
0.00 
0.00 
0.00 
0.01 
0.03 
0.05 
0.03 
0.02 
0.03 
0.01 
0.01 
0.02 
0.02 
0.01 
0.02 
0.01 
0.08 
0.27 
0.20 
0.48 
0.48 
0.37 
0.38 
0.62 
0.28 
0.31 
0.16 
0.35 
0.23 
0.06 
0.01 
0.04 
0.03 
0.05 
0.12 
0.17 
0.38 
0.26 
0.42 
0.29 

I 
I 
I 
I 

Initial 
Status 

Open 
Open 
Open 
Open 
Open 
Opeb 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

- 
Label 

'-1 
'-2 
'-3 
'4 
'-5 
'-6 
'-7 
'-8 
'-9 
'-1 0 
'-1 1 
'-12 
'-1 4 
'-1 5 
'-1 6 
'-17 
?-18 
'-1 9 
1-20 
P-2 1 
P-22 
P-23 
P-24 
P-25 
P-26 
P-27 
P-28 
P-29 
P-30 
P-31 
P-32 
P-33 
P-34 
P-36 
P-37 
P-38 
P40 
P41  
P-42 
P-43 
P-44 
P45 
P-46 
P47 
P-48 
P49 
P-50 
P-5 1 
P-52 
P-53 
P-54 
P-55 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 1 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

Scenario: Avg Day 
Steady State Analysis 

Pipe Report 

838.00 
209.00 

1,387.00 
1,494.00 

168.00 
157.00 

1,045.00 
517.00 
180.00 

1,396.00 
290.00 

1,084.00 
1 ,I 18.00 
1,317.00 

148.00 
1,517.00 

236.00 
822.00 
587.00 
839.00 
114.00 
752.00 
624.00 

1,055.00 
200.00 
631 .OO 
198.00 
883.00 
476.00 
392.00 
670.00 
170.00 

1,289.00 
303.00 

1,259.00 
737.00 
497.00 
714.00 
857.00 
913.00 
258.00 
510.00 
505.00 
287.00 

1,100.00 
942.00 
266.00 
499.00 
516.00 
632.00 
944.00 
934.00 

Material 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
8.0 

12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

20.0 
20.0 
12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Dudile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Ductilelron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudilelron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 

!oughness Discharge 
(gpm) I 

42.65 
80.92 

-29.33 
-18.40 
-24.39 
-65.59 
-30.06 
-25.99 
-49.31 
-29.93 
-39.44 
-13.57 

5.63 
-9.70 
-9.70 

-12.35 
-31 .Oe 
42.51 
31.73 
-64.21 
-33.81 
59.7c 

-15.17 
-22.8: 
-24.21 
-1 5.71 
-23.41 
-20.31 
-51.9! 
103.1; 
86.7; 

140.8: 
140.8: 

-1,360.6' 
-1,374.61 

469.3: 
303.6 
321.8! 
228.2! 
1 19.01 
94.6. 
46.0$ 
11.7, 
34.3 
32.4 

120.6 
189.1 
233.7 

290.0 
379.8 
310.8 

359.0 

Title: Balterra: Ultiiate BuiM Out 
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Headloss 
(a) 

0.04 
0.04 
0.04 
0.02 
0.00 
0.02 
0.03 
0.01 
0.01 
0.04 
0.01 
0.01 
0.00 
0.00 
0.00 
0.01 
0.01 
0.04 
0.02 
0.01 
0.00 
0.01 
0.00 
0.02 
0.00 
0.01 
0.oc 
0.01 
0.04 
0.11 
0-1: 
O.OE 
0.65 
0.1 1 
0.4t 
0.4t 
0.11 
0.2: 
0.11 
0.3; 
0.N 
0.0: 
0.04 
0.0' 
0.01 
O.O! 
0.0: 
O.O! 
0.21 
0.11 
0.41 
0.2 

Velocity 

0.27 
0.52 
0.1 9 
0.12 
0.16 
0.42 
0.1 9 
0.17 
0.31 
0.19 
0.25 
0.09 
0.04 
0.06 
0.06 

0.20 
0.27 
0.20 
0.18 
0.22 
0.1 7 
0.1c 
0.1: 
0.1: 
0.1c 
0.1: 
0.1: 
0.3: 
0.6C 
0.5! 
0.9( 
0.9( 
1.3! 
1.44 
1.3: 
0.8( 
0.9 
0.6! 
0.71 
0.61 
0.2' 
0.0 
0.2 
0.2 
0.3 
0.5 
0.6 
1.0 
0.8 
1 .o 
0.8 

0.08 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1,107.00 
536.00 
709.00 
231 .OO 
838.00 
270.00 
300.00 
472.00 
271 .OO 
608.00 

1.240.00 
426.00 
944.00 
507.00 

1,190.00 
283.00 
316.00 
583.00 
165.00 

1,453.00 
222.00 
604.00 
621 .OO 
198.00 
530.001 
187.00 
457.00 
844.00 
510.00 
506.00 

1,387.00 
1,495.00 

505.00 
515.00 

1,045.00 
1,171 .OO 

874.00 
842.00 

1,010.00 
1,071 .OO 
1,525.00 

906.00 
963.00 

1,209.00 
505.00 

1,130.00 
1,498.00 
1.015.00 
1,045.00 
1.237.00 

965.00 
1,385.00 

I 
I 
1 
1 

12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
12.0 
12.0 
16.0 
16.0 
16.0 
16.0 
16.0 
12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

Label 

'-56 
'-57 
'-58 
'-59 
'-60 

J-62 
'-63 
'-64 
3-65 

3-61 

J-67 
2-68 
P-69 
P-70 
P-71 
P-72 
P-73 
P-74 
P-75 
P-76 
P-77 
P-78 
P-79 
P-80 
P-81 
P-82 
P-83 
P-84 
P-85 
P-86 
P-87 
P-88 
P-89 
P-90 
P-91 
P-92 
P-93 
P-94 
P-95 
P-96 
P-97 
P-98 
P-99 
P-1 00 
P-101 
P-102 
P-103 
P-lo4 
P-105 
P-106 
P-107 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile lron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 

Scenario: Avg Day 
Steady State Analysis 

Pipe Report 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

Length Diameter Material 

0.00 
0.00 
0.00 
0.00 
0.21 

. 0.58 
0.23 
0.02 
0.05 
0.10 
0.04 
0.04 
0.01 
0.50 
0.37 
0.41 
0.36 
0.41 
0.20 
0.03 
0.02 
0.00 
1.09 
0.76 
0.28 
0.13 
0.07 
0.06 
0.05 
0.04 
0.01 
0.01 
0.01 
0.03 
0.02 
0.01 
0.00 
0.19 
0.15 
0.04 
0.02 
0.08 
0.05 
0.01 
0.00 
0.03 
0.05 
0.06 
0.03 
0.06 
0.01 
0.00 

Open 

Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 

29.70 
13.53 
-6.80 

88.90 
155.70 

-28.96 

-94.29 
-27.89 
-41.45 
-59.47 
98.98 

-41.20 
-885.65 
759.03 

108.85 

-797.26 
-741.53 
-799.78 
256.78 
94.37 
75.82 

1.9c 
217.95 
179.OE 

-104.3s 
-70.4s 
-48.8C 
45.1: 
41.7C 
35.01 

-1 8.4s 

-12.1! 
-31.4f 
-27.3! 
12.9: 
-1.5( 
84.6( 
75.7: 
38.& 

-26.2( 
53.5: 
-40.6. 
13.9; 
-2.01 
29.3 
41.11 
44.4' 
32.11 
46.1 
19.7 
6.7 

-1 8.31 

Title: Balterra: Ultimate Build Out 
p:\ ..\0600info\ep\w-ww\watercad\ecwaxjfpi00 David Evans 8 Assoaates, lnc. 

Headloss 
(fl) 

0.00 
0.00 
0.00 
0.00 
0.17 
0.16 
0.07 
0.01 
0.01 
0.06 
0.04 
0.02 
0.01 
0.25 
0.45 
0.12 
0.11 
0.24 
0.03 
0.05 
0.00 
0.00 
0.68 
0.15 
0.15 
0.03 
0.03 
0.05 
0.03 
0.02 
0.02 
0.02 
0.oc 
0.02 
0.02 
0.01 
0.oc 
0.1€ 
O.l€ 
0.0: 
0.0: 
0.0: 
O.O! 
0.0 
O.O( 
0.0: 
0.0; 
0 . M  
0.0: 
0.01 
0.0' 
0.U 

Friction Initial 
Slope Status 

(W1 OOOR) I Velocity 
(WS) 

0.08 
0.04 
0.02 
0.08 
0.57 
0.99 
0.60 
0.18 
0.26 
0.38 
0.28 
0.31 
0.12 
1.41 
1.21 
1.27 
1.18 
1.28 
0.73 
0.27 
0.22 
0.01 
1.39 
1.14 
0.67 
0.45 
0.31 
0.25 
0.27 
0.22 
0.12 
0.12 
O.OE 
0.2c 
0.11 
0.0t 
0.01 
0.9 
0.4t 
0.2t 
0.1; 
0.3~ 
0.2t 
O.O! 
0.0' 
0.1! 
0.a 
0.21 
0.2( 
0.2! 
0.1: 
0.0. 
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I 
I 
1 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 

Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 

Open 
)pen 
)pen 
)pen 
)pen 
)pen 
)pen 
)pen 
)pen 

)pen 
>pen 
3pen 
3pen 
3pen 

3pen 
3pen 
3pen 
3pen 
Dpen 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

- 
Label 

~~ 

oughness 

'-1 08 
'-1 09 
'-1 10 
'-1 11 
'-1 12 
'-1 13 
'-1 14 
'-115 
'-1 16 
3-1 17 
'-118 
'-119 
'-1 20 

J-122 
'-1 23 
'-1 24 
'-1 25 
'-126 
'-127 
'-1 28 
'-1 29 
D-l 30 
P-131 
P-132 
P-133 
P-134 
P-135 
P-136 
P-137 
P-138 
P-139 
P-140 
P-141 
P-142 
P-143 
P-144 
P-145 
P-146 
P-147 
P-148 
P-149 
P-150 
P-151 
P-152 
P-153 
P-154 
P-155 
P-156 
P-157 
P-158 
P-160 

3-121 

~~ 

Discharge Headloss Fridion 
(gpm) Slope 

Scenario: Avg Day 
Steady State Analysis 

Pipe Report 

1,340.00 
1,028.00 

669.00 
1,022.00 

666.00 
1,431 .OO 

593.00 
1,919.00 

745.00 
1,398.00 
1,459.00 

633.00 
1.719.00 
1,250.00 
1,209.00 
1,232.00 

433.00 
636.00 

1,375.00 
915.00 

1.1 10.00 
1,575.00 
1,292.00 
2,070.00 

420.00 
1,350.00 

869.00 
910.00 

1,043.00 
2,240.00 

993.00 
540.00 

1.61 5.00 
1,615.00 

748.00 
539.00 
754.00 
990.00 
663.00 
794.00 
950.00 

1,149.00 
1,577.00 
1,030.00 
1,079.00 
1,077.00 

607.00 
1,907.00 

816.00 
1,721 .OO 
1 ,I 91 .oo 

176.00 

Material 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

24.0 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron I 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

-48.27 
-28.89 
-16.01 
-6.15 
3.71 

52.13 
69.1 1 
86.09 
59.82 
46.80 
-14.12 
-27.99 
-41.86 
51.63 

-34.90 
-77.61 
57.92 

-1 10.96 
-95.30 
-79.64 
10.84 
-2.67 
41.09 

-27.58 
43.85 
23.05 

2.25 
6.31 
0.34 
-8.51 
44.63 
-4.47 

-1 1.59 
2.35 
-4.18 

-38.08 
-42.35 
-25.77 
-22.24 
17.41 
28.15 
54.02 

-33.37 
14.00 
6.32 

-16.22 
-23.93 
-1 8.20 
33.30 

-33.04 
46.91 

0.09 
0.03 
0.01 
0.00 
0.00 
0.1 1 
0.08 
0.37 
0.07 
0.09 
0.01 
0.02 
0.05 
0.0s 
0.04 
0.2c 
0.04 
0.21 
0.32 
0-1: 
O.O( 
O.O( 
0.ot 
0.0: 
0.0; 
0.0: 
O.O( 
O.O( 
0.01 
0.0 
0.a 
0.01 
0.0 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
ox 
0.0 

130.01 -1.773.981 0.04 

0.07 
0.03 
0.01 
0.00 
0.00 
0.08 
0.1 3 
0.1 9 
0.1 0 
0.06 
0.01 
0.02 
0.05 

0.04 
0.1 f 
0.0s 
0.31 
0.2: 
0.17 
O.O( 
O.O( 
0.05 
0.0; 
0.Of 
0.0; 
O.O( 
O.O( 
O.O( 
O.O( 
O.O( 
0.a 
0.01 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 

0.08 

I 1 I 

Initial 
Status 

0.31 
0.18 
0.10 
0.04 
0.02 
0.33 
0.44 
0.55 
0.38 
0.30 
0.09 
0.18 
0.27 
0.33 
0.22 
0.50 
0.37 
0.71 
0.61 
0.51 
0.07 
0.02 
0.2f 
0.1E 
0.2E 
0.1: 
0.01 
0.0d 
O.O( 
O.O! 
0.2t 
0.0: 
0.0; 
0.0: 
0.0: 
0.21 
0.2' 
0.11 
0.1. 
0.1 
0.1 
0.3 
0.2 
0.0 
0.0 
0.1 
0.1 
0.1 
0.2 
0.2 
0.3 
1.2 
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p:~..\0600info\ep\w-ww\watercadkovaxjfpii2.wd David Evans B Associates. Inc WaterCAD v7.0 [07.00.027.00] 

04113105 033 859 PM Q Haestad Methods, Inc 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 3 of 4 



I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
1 

Label Length Diameter Material Roughness Discharge Headloss Friction Initial Velocity 
(R) (in) (9pm) Slope Status (W 

(R) (W1oooft) 

P-161 146.00 20.0 Ductile Iron 130.0 1.415.21 0.06 0.40 Open I .45 

P-I 64 1,585.00 12.0 Ductile Iron 130.0 372.04 0.64 0.41 Open 1.06 
P-I 63 2.743.00 12.0 Ductile Iron 130.0 -358.77 1.04 0.38 Open 1.02 

c 

I 
I 

Scenario: Avg Day 
Steady State Analysis 

Pipe Report 

Title: Balterra: Ultimate Build Out Project Engineer. DCHO 
p:~..\o600info\ep\w-ww\waterca~axjfpi0002.wcd David Evans & Associates, Inc WaterCAD v7.0 [07.00.027.00] 
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I 
I 
I 
I 

Label 

R-1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 

Reservoir Zone Calculated lnflow outtlow 
Surface Hydraulic Grade (gpm) (sm) 

Elevation (R) (fv 
1,302.00 Zone 1 1,302.00 -1.773.98 1,773.98 

Scenario: Avg Day 
Steady State Analysis 

Reservoir Report 

I 
Title: Balterra: Ultiiate Build Out Project Engineer: DCHO 

WaterCAD v7.0 [Q7.oO.Q27.QQI p:1..\0600info\ep\w-ww\watercadkwaxjf David Evans a Associates. Inc. 
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.abel 

- 
1-2 
1-3 
1-4 
1-5 
l-6 
1-7 
1-8 
E-9 
I-10 
I-? 1 
1-1 2 
I-13 
1-14 
I-1 5 
I-1 6 
I-1 7 
j-18 
J-19 
1-20 
1-21 
1-22 
1-23 
J-24 
5-25 
5-26 
5-27 
5-28 
5-29 
5-30 
5-3 1 
5-32 
5-33 
J-34 
5-35 
5-36 
5-37 
5-38 
5-39 
5-40 
J-41 
J-42 
5-43 
5-44 
J-45 
5-46 
J-47 
J-48 
J-49 
5-50 
5-51 
J-52 
J-53 

1,127.70 
1.1 22.00 
1,121.20 
1,117.00 
1.115.00 
1,114.00 
1,114.00 
1,108.00 
1.105.00 
1,105.00 
1.1 03.00 
1.102.20 
1,103.00 
1,105.00 
1,110.00 
1.1 14.80 
1.114.50 
1,121.00 
1.1 24.00 
1.128.00 
1,130.30 
1,135.20 
1,136.00 
1.138.00 
1,134.00 
1.138.50 
1,136.00 
1,144.00 
1,144.20 
1,148.50 
1,148.10 
1,152.00 
1,154.00 
1,154.50 
1.149.00 
1.138.60 
1.136.10 
1.1 35.40 
1,131.80 
1,129.00 
1,126.00 
1.126.60 
1.127.70 
1.127.50 
1,128.00 
1.1 16.00 
1.1 16.60 
1.1 15.70 
1.112.00 
1.1 13.40 
1.1 12.00 
1.112.10 

Elevation 
(R) I Zone 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

6.17 
6.17 

29.79 
40.88 
11.09 
0.00 
7.33 
7.33 
7.33 

34.88 
34.88 
17.75 
17.75 
10.75 
10.75 
0.00 

12.82 
12.82 
20.61 
20.61 
6.35 
6.35 
7.69 
7.69 

13.82 
13.82 
13.88 
13.88 
27.18 
13.88 
32.17 
29.95 
44.30 
0.00 
0.00 

24.32 
24.32 
35.44 
35.44 
30.1 1 
30.1 1 
16.07 
36.65 
20.57 
6.1 7 

40.88 
44.62 
87.70 
43.07 
68.35 
68.35 
54.00 

Scenario: Max Day 
Steady State Analysis 

Junction Report 

6.17 
6.17 

29.79 
40.88 
11.09 
0.00 
7.33 
7.33 
7.33 

34.88 
34.88 
17.75 
17.75 
10.75 
10.75 
0.00 

12.82 
12.82 
20.61 
20.61 
6.35 
6.35 
7.69 
7.69 

13.82 
13.82 
13.88 
13.88 
27.18 
13.88 
32.17 
29.95 
44.30 
0.00 
0.00 

24.32 
24.32 
35.44 
35.44 
30.11 
30.11 
16.07 
36.65 
20.57 
6.17 

40.88 
44.62 
87.70 
43.07 
68.35 
68.35 
54.00 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

Demand 
Pattern 

’ked 
’ked 
“med 
“wed 
-ixed 
hed 
.ked 
‘ked 
:ked 
3xed 
?wed 
:ked 
’ked 
-ked 
3xed 
-ked 
-ked 
:Red 
-ked 
3xed 
-ked 
‘ked 
‘ked 
‘ked 
‘ked 
3xed 
3xed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fxed 
Fixed 
Fixed 
Fixed 

Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Fixed. 

T R l e :  Baiterra: Ultimate Build Out 
p : \ . - . \ 0 6 0 0 i n f o \ e ~ \ w - ~ \ w a t e r ~ d ~ ~ x i f  David Evans B Associates. Inc. 

Calculated 
Hydraulic Grade 

(A) 

1,293.94 
1,293.81 
1,293.70 
1,293.59 
1,293.54 
1,293.54 

1,293.39 
1,293.36 
1,293.32 
1,293.21 
1,293.17 
1,293.1 5 
1,295.41 
1,295.41 
1,295.44 
1.295.4? 
1,295.45 
1,295.47 
1,295.6C 
1.295.65 
1.295.6s 
1.295.7( 
1.295.7; 
1,295.71 
1,295.7: 
1,295.8(: 
1.295.8; 
1.295.8: 
1,295.86 
1,295.9; 
1,296.2! 
1,296.61 
1,296.9: 
1,298.71 
1,301.7( 
1,301.31 
1,299.4 
1,298.5 
1,296.61 
1,296.2 
1,295.5 
1,295.1 
1,294.2 
1.294.0 
1,293.6 
1,293.6 
1,293.7 
1,293.8 
1,293.9 
1,294.2 
1.294.8 

i ,293.48 

Pressure 
(psi) 

71.93 
74.33 
74.63 
76.40 
77.25 
77.68 
77.65 
80.21 
81.50 
81.48 
82.30 
82.62 
82.27 
82.38 
80.22 
78.15 
78.28 
75.48 
74.19 
72.51 
71.54 
69.44 
6 9 . ~ 1  

69.98 
68.24 

68.05 
69.14 
65.68 
65.6C 
63.76 
63.9E 
62.4: 
61 -7: 
61 .6; 
64.8( 
7 0 3  
71.5( 
71.1! 
72.1t 
72.9 
73.6( 
73.1; 
72.4t 
72.1: 
71.81 
76.& 

77.0: 
78.6! 
78.1: 

Project Engineer. DCHO 
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- 
.abel 

- 
-54 
L55 
L56  

'-57 
'-58 
I-59 
1-60 
l-61 
L62 
1-63 
l-64 
1-65 
1-66 
l-67 
1-68 
1-69 
1-70 
1-7 1 
1-72 
1-73 
1-74 
1-75 
1-76 
1-77 
1-78 
1-79 
1-80 
1-81 
3-82 
5-83 
J-84 
5-85 
5-86 
5-87 
5-88 
5-89 
J-90 
$91 
5-92 
5-93 
5-94 
5-95 
J-96 
5-97 
J-98 
J-99 
J-1 o( 
5-101 
J-10; 
J-10: 
J-1 Od 
J-1 O! - 

=O01 41.33 
24.32 I 
24.32, 

32.36 
16.07 
43.33 
23.18 
22.75 
20.77 
43.74 
34.88 
28.19 
35.44 
24.97 
63.92 

133.07 
37.44 

106.38 
19.33 
37.17 
44.86 
13.82 
6.17 

29.79 
1 1.09 
7.33 

20.57 
16.07 
22.75 

32.36, 

23.18 
21.48 
20.77 
22.3C 
47.57 
47.5i 
34.8E 
17.7: 
17.7: 
30.5f 
3 0 9  
23.4 
24.9: 
24.9i 
30.1 
35.44 
28.1: 
28.1s 
24.3; 
24.3: 
37.41 

Elevation 
(e) 

54.00 
41.33 
24.32 
24.32 
32.36 
32.36 
16.07 
43.33 
23.18 
22.75 
20.77 
43.74 
34.88 
28.19 
35.44 
24.97 
63.92 

133.07 
37.44 

106.38 
19.33 
37.17 
44.86 
13.82 
6.17 

29.79 
11.09 
7.33 

20.57 
16.07 
22.75 
23.18 
21.46 
20.77 
22.30 
47.57 
47.57 
34.88 
17.75 
17.75 
30.56 
30.56 
23.44 
24.97 
24.97 
30.1 1 
35.44 
28.19 
28.19 
24.32 
24.32 
37.44 

1.1 13.00 
1.1 18.00 
1,121.00 
1,126.00 
1,126.00 
1,131.70 
1.122.00 
1,120.70 
1,119.10 
1.1 18.10 
1,116.90 
1,107.87 
1,108.00 
1,127.90 
1,123.90 
1,123.70 
1,120.30 
1,120.90 
1.1 13.80 
1,112.30 
1,146.40 
1,145.00 
1.141.70 
1.139.70 
1,123.20 
I ,122.oc 
1.1 08.7C 
1.1 1o.oc 
1,121.0c 
1.126.OC 
1,124.6C 
1,120.3C 
1.109.4( 
1.1 19.8( 
1.108.0( 
1.106.7( 
1,105.0( 
1,105.2( 
1 ,l W.O( 
1,105.6( 
1.105.0( 
1,104.0( 
1,116.4t 
1,116.5( 
1,120.0( 
1.1 19.6( 
1,127.0( 
1.1 31 .O( 
1,123.01 
1.1 25.01 
1,130.41 
1 ,117.0' 

Zone 

tone 1 
Lone 1 
Zone 1 
Lone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

Scenario: Max Day 
Steady State Analysis 

Junction Report 

(Calculated) 
QPm) 

Title: Balterra: Ultimate Build Out 
p:t. .U)GOOmfo\ep\w-wwlwatercadkcwaxjfpi000 

Demand 
Type 

)emand 
)emand 
)emand 
)emand 
kmand 
3emand 
lemand 
lemand 
3emand 
lemand 
3emand 
3emand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

Demand 
Pattern 

'ixed 
3xed 
'ked 
3xed 
3xed 
'ked 
'ixed 
-ked 
-ked 
:ked 
-ked 
'ked 
-ked 
-ked 
'ked 
3xed 
3xed 
'ixed 
=ixed 
3xed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fxed 
Fixed 
Fxed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fxed 

Calculated 
Hydraulic Grade (fv 

1,295.29 
1,296.47 
1,295.66 
1.295.65 
1,295.65 
1,295.65 
1,294.66 
1.294.19 
1,293.99 
1,293.95 
1,293.91 
1,293.61 
1,293.55 
1,299.19 
1,297.87 
1.297.52 
1,297.19 
1,295.56 
1,295.42 
1,295.41 
1,296.77 
1,296.32 
1.295.85 
1,295.81 
1,293.8s 
1,293.6f 
1,293.55 
1.293.41: 
1,294.1 E 
1,295.1 i 
1,294.0: 
1,293.75 
1,293.61 
1,294.0( 
1,293.7( 
1.294.0( 
1.293.9t 
1.293.2! 
1.293.1! 
1,293.1! 
1.295.1: 
1,295.3( 
1,295.0 
1,297.2 
1,297.2( 
1,296.34 
1,297.9! 
1,298.61 
1,297.63 
1,295.6 
1,301 -5 
1,295.4' 

Pressure 
(Psi) 

78.87 
77.22 
75.57 
73.40 
73.40 
70.93 
74.70 
75.06 
75.67 

76.59 
80.36 
80.28 
74.11 
75.27 
75.2C 
76.5? 
75.57 
78.5E 
79.22 
65.OE 
65.41 
66.71 
67.54 
73.85 
74.22 
79.9t 
79.3f 
74.9: 
73.1; 
73.3' 
75.0t 
79.7( 
75.3; 
80.3! 
81 .@ 
81.7! 
81.3 
81 .& 
81.1, 
82.21 
82.7 
77.3 
78.1' 
76.6 
76.4 
73.9 
72.5 
75.5 
73.8 
74.0 
77.2 

76.08 
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- 
Label 

37.44 
10.75 
95.65 
12.82 
11.75 
7.69 
6.35 

19.33 
37.17 
13.82 
13.88 
27.18 
24.97 

0.00 

J-106 

5-108 
J-109 
5-110 
J-111 
5-112 
5-113 
5-114 

J-107 

J-115 
5-116 
5-117 
5-118 
5-119 - 

Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 
Demand Fixed 

Scenario: Max Day 
Steady State Analysis 

Junction Report 

1,295.43 
1.295.41 
1.295.39 
1,295.43 
1,295.65 
1,295.77 
1,295.63 
1,296.70 
1,296.05 
1,295.79 
1,295.83 
1,295.89 
1,296.45 
1,301.87 

Elevation 

82.34 
81.95 
73.72 
78.06 
68.64 
67.48 
70.79 
63.04 
63.01 
65.98 
64.52 
61.82 
59.90 
70.64 

1.1 05.1 0 
1,106.00 
1,125.00 
1,115.00 
1,137.00 
1,139.80 
1,132.00 
1,151 .OO 
1,150.40 
1,143.30 
1.146.70 
1,153.00 
1,158.00 
i .i 38.60 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

37.44 
10.75 
95.65 
12.82 
11.75 
7.69 
6.35 

19.33 
37.17 
13.82 
13.88 
27.1 8 
24.97 
0.00 

Demand I Demand I Demand I Calculated I Pressure I 
i (Calculated) I Type I Pattern I HydraulicGrade 1 (psi) 

(9Pm (R) 

Title: Balterra: Ultimate BuiM Out 
p: 1.. \0800info!ep\~-ww\watercadkcwaxjfpiO0M David Evans & Assodates. Inc 
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- 
Label 

'-1 
'-2 
J-3 
'-4 
J-5 
'-6 
'-7 
'-8 
'-9 
'-1 0 
P-11 
P-12 
P-14 
P-15 
P-16 
P-17 
P-18 
P-19 
P-20 
P-2 1 
P-22 
P-23 
P-24 
P-25 
P-26 
P-27 
P-28 
P-29 
P-30 
P-3 1 
P-32 
P-33 
P-34 
P-36 
P-37 
P-38 
P-40 
P-41 
P-42 
P43 
P-44 
P-45 
P-46 
P-47 
P-48 
P-49 
P-50 
P-5 1 
P-52 
P-53 
P-54 
P-55 

838.00 
209.00 

1,387.00 
1,494.00 

168.00 
157.00 

1,045.00 
51 7.00 
180.00 

1,396.00 
290.00 

1,084.00 
1.1 18.00 
1,317.00 

148.00 
1,517.00 

236.00 
822.00 
587.00 
839.00 
114.00 
752.00 
624.00 

1,055.00 
200.00 
631 .OO 
198.00 
883.00 
476.00 
392.00 
670.00 
170.00 

1.289.00 
303.00 

1,259.00 
737.00 
497.00 
714.00 
857.00 
913.00 
258.00 
510.00 
505.00 
287.00 

1,100.00 
942.00 
266.00 
499.00 
516.00 
632.00 
944.00 
934.00 

Scenario: Max Day 
Steady State Analysis 

Pipe Report 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
8.0 

12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

20.0 
20.0 
12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 

Material 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile lron 
Ductile Iron 
Ductile Iron 

76.76 
145.65 
-52.79 
-33.1 2 
43.91 

-1 18.07 
-54.11 
46.78 
-88.76 
-53.88 
-70.99 
-24.43 
10.14 

-17.46 
-17.46 
-22.24 
-55.91 
76.52 
57.1 1 

-1 15.59 
-60.86 
107.47 
-27.31 
41.13 
43.58 
-28.26 
-42.14 
-36.57 
-93.52 
185.61 
156.09 
253.49 
253.49 

-2,449.10 
-2,474.42 

844.80 
546.61 
579.32 
410.86 
214.20 
170.35 
82.94 
21.21 
61.77 
58.41 

217.23 
340.39 
420.82 
646.21 
522.13 
683.80 
559.50 

.oughness 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.C 
130.C 
130.C 
130.C 
130.C 
130.C 
130S 
130.t 
130A 
130A 
130A 
130.( 
130s 
130.( 
130A 
130A 
130.t 
130.t 
130.t 
130.t 
130.t 
130.1 
130.1 
130.1 
130.1 
130.1 
130.1 

0.13 
0.1 1 
0.1 1 
0.05 
0.01 
0.05 
0.09 
0.03 
0.04 
0.1 1 
0.04 
0.02 
0.00 
0.01 
0.00 
0.02 
0.02 
0.13 
0.05 
0.04 
0.01 
0.03 
0.01 
0.0: 
0.01 
0.02 
0.01 
0.04 
0.1 1 
0.3; 
0.3s 
0.21 
1.8f 
0.31 
1.4; 
1.3; 
0.4' 
0.6f 
0.4; 
0.3 
0.11 
O.O! 
0.0 
0.0: 
0.11 
0.14 
0.a 
0.2! 
0.5; 
0.41 
1.1; 
0.8 

I 

Tile: Balterra: Ultimate Build Out 
p: I... \06OOinfo\ep\w-w\watercadk~axif~iO002.wcd David Evans 8 Associates. Inc 

Friction Initial 
Slope Status 

[ful OOOfl) I 
0.16 
0.52 
0.08 
0.03 
0.06 
0.35 
0.08 
0.06 
0.21 
0.08 
0.14 
0.02 
0.00 
0.01 
0.01 
0.02 
0.09 
0.16 
0.09 
0.05 
0.10 
0.04 
0.02 
0.05 
0.05 
0.02 
0.05 
0.04 
0.23 
0.81 
0.59 
1.44 
1.44 
1.11 
1.13 
1.85 
0.83 
0.92 
0.49 
1.05 
0.69 
0.18 
0.01 
0.1 1 
0.09 
0.15 
0.34 
0.51 
1.13 
0.78 
1.25 
0.8E - 

)pen 
)pen 
)pen 
)pen 
)pen 
)pen 
)pen 

>pen 
)pen 
)pen 
)pen 
)pen 

)pen 
>pen 

]pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
3pen 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 

Open 
Open 

Open 
Open 
Open 

Open 
Open 

0.49 
0.93 
0.34 
0.21 
0.28 
0.75 
0.35 
0.30 
0.57 
0.34 
0.45 
0.16 
0.06 
0.1 1 
0.1 1 
0.14 
0.36 
0.49 
0.36 
0.33 
0.39 
0.30 
0.17 
0.26 
0.28 
0.18 
0.27 
0.23 
0.60 
1.18 
1 .oa 
1.62 
1.62 
2.5C 
2.52 
2.4C 
1.5: 
1.64 
1.17 
1.31 
1 .os 
0.5: 
O. ld  

0.31 
0.31 
0.6; 
0.9; 
1.11 
1.8: 
1.41 
1.9A 
1.5! 
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Scenario: Max Day 
Steady State Analysis 

Pipe Report 

Diameter 
(in) 

12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
12.0 
12.0 
16.0 
16.0 
16.0 
16.0 
16.0 
12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

I 
I 
I 
1 
II 
I 
u 
I 
8 
3 
1 
I 
8 

Material 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductiletron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 

- 
Label 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

'-56 
'57 
'58 
'-59 
1-60 
'-61 
'-62 
'-63 
'-64 
'-65 
'-66 
'-67 
'-68 
'-69 
'-70 
'-7 1 
'-72 
'-73 
'-74 
'-75 
'-76 
'-77 
'-78 
'-79 
'-80 
'-81 
'-82 
'-83 
'-84 
'-85 
'-86 
'-87 
P-88 
P-89 
P-90 
P-9 1 
P-92 
P-93 
P-94 
P-95 
P-96 
P-97 
P-98 
P-99 
P-1 00 
P-101 
P-102 
P-103 
P-104 
P-105 
P-lo6 
P-107 

53.47 
24.35 

-12.14 
-52.13 
160.01 
280.26 
-169.73 

-50.20 
-74.61 

-107.04 
178.16 
195.93 
-74.1 6 

-1,594.1 8 
1.366.26 

-1,435.07 
-1,334.75 
-1,439.61 

462.20 
169.86 
136.47 

3.42 
392.31 
322.30 

-1 87.89 
-126.87 

-87.85 
81.24 
75.06 
63.07 
-33.28 
-32.96 
-21.87 
-56.63 
-49.30 
23.28 
-2.70 

152.39 
136.32 
69.91 
-47.15 
96.34 
-73.1 5 
25.17 
-3.71 
53.20 
73.97 
80.09 
57.79 
83.06 
35.49 
12.08 

Length 
(A) 

0.01 
0.00 
0.00 
0.01 
0.61 
1.73 
0.68 
0.07 
0.15 
0.29 
0.10 
0.12 
0.02 
1.48 
1.11 
1.22 
1.07 
1.23 
0.61 
0.10 
0.06 
0.00 
3.23 
2.24 
0.83 
0.40 
0.20 
0.17 
0.15 
0.11 
0.03 
0.03 
0.02 
0.09 
0.07 
0.02 
0.00 
0.56 
0.46 
0.13 
0.06 
0.24 
0.14 
0.02 
0.00 
0.08 
0.15 
0.17 
0.09 
0.18 
0.04 
0.01 

1,107.00 
536.00 
709.00 
231 .OO 
838.00 
270.00 
300.00 
472.00 
271 .OO 
608.00 

1,240.00 
426.00 
944.00 
507.00 

i,wo.oa 
283.00 

583.00 
165.00 

316.00 

1,453.0C 
222.0c 
604.0C 
621 .OC 
198.0C 
530.OC 
187.0C 
457.0t 
844.0t 
51 O.O( 
506.0( 

1,387.0( 
1,495.0( 

505.0( 
515.0( 

1.045.0( 
1.171.0( 

874.0( 
842.0( 

1,010.Ol 
1,071 .o( 

1,525.01 
906.01 
963.0, 

1,209.0 
505.0 

1.1 30.0 
1,498.0 
1.01 5.0 
1.045.0 
1,237.0 

965.0 
1,385.0 

Open 
Open 

Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 

Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 

oughness 1 Discharge I Headloss I Friction 1 initial 

I 1 I 

0.01 
0.00 
0.00 
0.00 
0.51 
0.47 
0.21 
0.03 
0.04 
0.18 
0.12 
O.OE 
0.02 
0.7C 
1.32 
0.34 
0.3 
0.71 
0.1( 
0.11 
0.0' 
O.O( 
2.0' 
0.41 
0.4~ 
0.0; 
O.O! 
0.1! 
0.01 
O.O( 
O.O! 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
0.4 
0.1 
0.1 
0.2 
0.1 

0.0 
0.0 
0.2 
0.1 
0.1 
0.2 
0.c 
0.c 

0.0 

Tile: Balterra: Ultimate Build Out 
p:\ ... \o600info\ep\w-ww\watercadk~jfpiiO2.wcd David Evans & Associates, lnc. 

Velocity 
(Rls) 

0.15 
0.07 
0.03 
0.15 
1.02 
1.79 
1.08 
0.32 
0.48 
0.68 
0.51 
0.56 
0.21 
2.54 
2.18 
2.29 
2.13 
2.30 
1.31 

0.39 
0.01 
2.5C 
2.0e 
1.2c 
0.81 
0.5€ 
0.52 
0.42 
0.4( 
0.21 
0.21 
0.11 
0.3f 
0.3' 
0.1! 
0.0: 
0.9; 
0.8' 
0.4! 
0.3r 
0.6 
0.4 
0.11 
0.0 
0.3 
0.4 
0.5 
0.3 
0.5 
0.2 
0.0 

0.48 

Project Engineer: DCHO 
WaterCAD v7.0 [07.00.027.00] 
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- 
Label 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 

'-1 08 
'-109 
'-1 10 
'-1 1 1 
'-1 12 
'-1 13 
'-1 14 
'-115 
'-116 
'-117 
'-1 18 
'-119 
'-1 20 
'-121 
'-1 22 
'-123 
'-1 24 
'-125 
'-1 26 
'-1 27 
'-128 
'-129 
'-130 
'-131 
3-1 32 
'-1 33 
'-1 34 
'-1 35 
'-1 36 
?-137 
7-1 38 
P-139 
P-140 
P-141 
P-142 
P-143 
P-144 
P-145 
P-146 
P-147 
P-148 
P-149 
P-150 
P-151 
P-152 
P-153 
P-154 
P-155 
P-156 
P-157 
P-158 
P-160 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

Scenario: Max Day 
Steady State Analysis 

Pipe Report 

1,340.00 
1,028.00 

669.00 
1,022.00 

666.00 
1,431 .00 

593.00 
1.91 9.00 

745.00 
1,398.00 
1,459.00 

633.00 
1,719.00 
1,250.00 
1,209.00 
1,232.00 

433.00 
636.00 

1,375.00 
915.00 

1.110.00 
1,575.00 
1,292.00 
2,070.00 

420.00 
1,350.00 

869.00 
910.00 

1,043.00 
2,240.00 

993.00 
540.00 

1,615.00 
1,615.00 

748.00 
539.00 
754.00 
990.00 
663.00 
794.00 
950.00 

1,149.00 
1,577.00 
1,030.00 
1,079.00 
1,077.00 

607.00 
1,907.00 

816.00 
1,721 .OO 
1,191.00 

176.00 

Length I Dia(;ter 1 Material 
(R) 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

24.0 

I I 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductite Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ducfile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductii Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile lron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 

oughness Discharge 1 (9pm) 

-86.88 
-52.oa 
-28.82 
-1 1.07 

6.m 
93.84 

124.41 
154.97 
107.6E 
84.24 

-25.42 
-50.3C 
-75.3' 
92.91 
-62.8; 

-139.6s 
104.2! 

-199.7: 
-171.5! 
-143.31 

19.5: 
4.8( 
73.3 

-49.6~ 
78.9: 
41.4; 

4.01 
11.31 
0.6 

80.3 
-15.3 

-8.0 
-20.8 

4.1 

-68.5 
-7.6 

-76.2 
-46.3 
-40.0 
31.3 
50.6 
97.2 

-6o.a 
25.2 
11.3 

-29.2 
-43.c 
-32.7 
595 

-59.4 
84.4 

130.01 -3.193.1 

Tile: Balterra: Ultimate Build Out 
p: 1.. \0600info\ep\w-ww\watercadkcwaxjfpiOOO2.wcd David Evans 8, Associates. lnc. 

0.27 
0.08 
0.02 
0.00 
0.00 
0.33 
0.23 
1.11 
0.22 
0.26 
0.03 
0.05 
0.26 
0.28 
0.13 
0.59 
0.12 
0.59 
0.96 
0.46 
0.01 
0.00 
0.19 
0.15 
0.07 
0.07 
0.oc 
0.oc 
0.oc 
0.0: 
0.17 
O.O( 
0.Oi 
O.O( 
O.O( 
0.Oi 
0.1: 
O.Of 
0.0: 
0.0: 
0.0; 
0.21 
0.1( 
0.0: 
0.01 
0.0: 
0.0: 
0.a 
0.ot 
0.1 
0.2 
0.1 

Fridion 
Slope 

(W1 OOOR) 
0.20 
0.08 
0.03 
0.00 
0.00 
0.23 
0.38 
0.58 
0.29 
0.19 
0.02 
0.07 
0.15 
0.22 
0.1 1 
0.48 
0.28 
0.92 
0.7C 
0.5C 
0.01 
0.oc 
0.15 
0.Oi 
0.1; 
0.0: 
O.O( 
O.O( 
O.O( 
0.0' 
0.1; 
0.ot 
0.0' 
0.01 
0.a 
0.1: 
0.11 
0.a 
0.0 
0.0 
0.07 
0.24 
0.10 
0.02 
0.00 
0.03 
0.05 
0.03 
0.1c 
0.1c 
0.1s 
0.74 

Initial 
Status 

Velocity 
(WS) 

0.55 
0.33 
0.18 
0.07 
0.04 
0.60 
0.79 
0.99 
0.69 
0.54 
0.16 
0.32 
0.48 
0.59 
0.40 
0.89 
0.67 
1.27 
1.09 
0.92 
0.12 
0.03 
0.47 
0.32 
0.5C 
0.2E 
O.O? 
0.07 
0.N 
0.1( 
0.51 
0.0' 
0.1: 
0.0: 
O.O! 
0.44 
0.4! 
0.3( 
0.2( 
0.21 
0.3; 
0.6: 
0.3; 
0.11 
0.0 
0.1' 
0.2 
0.2 
0.3 
0.3 
0.5 
2.2 

Projed Engineer: DCHO 
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Scenario: Max Day 
Steady State Analysis 

Pipe Report 

P-161 
P-163 
P-164 

1 

146.00 20.0 Ductile Iron 130.0 2,547.37 0.17 1.19 Open 2.60 
2,743.00 12.0 Ductile Iron 130.0 -645.79 3.09 1.13 Open 1.83 
1,585.00 12.0 Ductile Iron 130.0 669.66 1.91 1.21 Open 1.90 

1 
I 

Label I Length I Diameter I Material I Roughness I Discharge I Headloss I Friction I Initial I Velocitv 1 

8 
I 
1 

Title: Balterra: Ultimate Build Out Projed Engineer: DCHO 
p:L.\0600info\ep\w-w\watercacnecwaxjfpiOOO2.wcd David Evans 8 Associates. Inc. WaterCAD v7.0 [07.00.027.00] 
04/13/05 03:19:31 P M  8 Haestad Methods, lnc 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 4 of 4 

I 



I 
I 
I’ 
1 
1 

Label 

R-I 

Scenario: Max Day 
Steady State Analysis 

Reservoir Report 

Reservoir Zone Calculated Inflow outflow 
Surface Hydraulic Grade (gpm) (9PW 

Elevation (4 
(R) 

1,302.00 Zone 1 1.302.00 -3,193.17 3.1 93.1 7 

Title: Balterra: Ultimate Bund Out Project Engin er: DCHO 
p:~..u)600infolep\w-wvt\watercadkwaxjfpiOWZ.wcd David Evans 8 Associates. Inc. WaterCAD v7.0 [07.00.027.00] 
04113l05 03:43:21 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 of 1 



Scenario: Peak Hour 
Steady State Analysis 

Junction Report 

Elevation 
(fv 
1,127.70 
1,122.00 
1,121.20 
1.1 17.00 
1,115.00 
1,114.00 
1,114.00 
1,108.00 
1.105.00 
1,105.00 
1,103.00 
1,102.20 
1,103.00 
1,105.00 
1,110.00 
1,114.80 
1,114.50 
1,121 .OO 
1,124.00 
1,128.00 
1,130.30 
1,135.20 
1,136.00 
1,138.00 
1,134.00 
1.138.50 
1,136.00 
1.144.00 
1,144.20 
1,148.50 
1.148.10 
1.1 52.00 
1.1 54.00 
1,154.50 
1.149.00 
1,138.60 
1,136.10 
1,135.40 
1,131.80 
1,129.00 
1.126.00 
1.1 26.60 
1,127.70 
1,127.50 
1,128.00 
1,116.00 
1,116.60 
1,115.70 

'1.1 12.00 
1,113.40 
1,112.00 
1,112.10 

I 
I 
I 
I 
I 

Zone 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

.abel 

- 
-2 
-3 
-4 
-5 
-6 
1-7 
18 
1-9 
1-1 0 
c11 
1-1 2 
C 1 3  
1-1 4 
1-1 5 
1-1 6 
C17 
1-1 8 
1-1 9 
I-20 
1-2 1 
J-22 
1-23 
1-24 
1-25 
5-26 
5-27 
5-28 
5-29 
5-30 
5-31 
5-32 
5-33 
5-34 
5-35 
J-36 
J-37 
5-38 
5-39 
5-40 
5-41 
5-42 
5-43 
5-44 
5-45 
546 
5-47 
5-48 
5-49 
5-50 
5-51 
5-52 
J-53 - 

-ked 
-ixed 
'ixed 
'ixed 
-ked 
ixed 
ixed 
ixed 
ked 
ked 
ixed 
ixed 
ixed 
ixed 
ixed 
ixed 
ixed 
ixed 
ixed 
ixed 
ked 
ixed 
ixed 
'ixed 
'ixed 
lxed 
lxed 
:ked 
'ixed 
3xed 
-wed 
-wed 
3xed 
%ed 
-ked 
-ked 
-ked 
=ked 
3xed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

10.29 
10.29 
49.65 
68.13 
18.48 
0.00 

12.21 
12.21 
12.21 
58.14 
58.14 
29.58 
29.58 
17.91 
17.91 
0.00 

21 -36 
21.36 
34.35 
34.35 
10.59 
10.59 
12.81 
12.81 
23.04 
23.04 
23.13 
23.13 
45.30 
23.13' 

)emand Demand Demand 
(Calculated) 

10.29 
10.29 
49.65 
68.13 
18.48 
0.00 

12.21 
12.21 
12.21 
58.14 
58.14 
29.58 
29.58 
17.91 
17.91 
0.00 

21.36 
21.36 
34.35 
34.35 
10.59 
10.59 
12.81 
12.81 
23.04 
23.04 
23.13 
23.13 
45.30 
23.13 
53.61 
49.92 
73.83 
0.00 
0.00 

40.53 
40.53 
59.07 
59.07 
50.19 
50.19 
26.79 
61.08 
34.29 
10.29 
68.13 
74.37 

146.16 
71.79 

113.91 
113.91 
90.00 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

53.61 
49.92 
73.83 
0.00 
0.00 

40.53 
40.53 
59.07 
59.07 
50.19 
50.19 
26.79 
61.08 
34.29 
10.29 
68.13 
74.37 

146.16 
71.79 

11 3.91 
11 3.91 
90.00 

Demand 
Pattern 

Title: Balterra: Ultimate Build Out 
p: I... U)GOOinfokp\w-ww\watercadkcwaxjfpiOOOZ.wcd David Evans 8 Associates, Inc 

Calculated 
Hydraulic Grade 

(A) 

1,281 2 5  
1,280.91 
1,280.63 
1,280.35 
1,280.22 
1.280.20 
1,280.06 
1,279.84 
1,279.75 
1,279.66 
1,279.36 
1.279.26 
1,279.21 
1,285.02 
1,285.03 
1,285.06 
1.285.07 
1,285.1 2 
1.285.1e 
1,285.51 
1,285.65 
1.285.75 
1,285.71 
1,285.8: 
1,285.87 
1,286.0( 
1.286.0: 

1,286.1 ( 
1,286.1 S 
1,286.4; 
1.287.21 
1,288.2! 
1.288.9: 
1,293.71 
1,301.2: 
1,300.3: 
1.296.71 
1,293.1 
1.288.2 
1,287.1 
1,285.5 
1,284.4 
1,281.9 
1.281.4 
1,280.3 
1,280.4 
1,280.7 
1,281 .O 
1,281.3 
1,281.9 
1.283.4 

1,286.0; 

Pressure 
(Psi) 

66.43 
68.75 
68.98 
70.67 
71.48 
71.91 
71.85 
74.35 
75.61 
75.57 
76.3C 
76.61 
76.24 
77.8: 
75.7: 
73.6€ 
73.8f 
71.01 
69.71 
68.1 t 
67.2' 
65.1~ 
64.8( 
63.9t 
65.7' 
63.8: 
64.9 
61.4 
61.3' 
59.5 
59.81 
58.5 
58.11 

62.6 
70.3 
71 .O 
69.7 
69.8 
68.9 
69.7 
68.7 
67.8 
66.8 
66.4 

58.1 

71.2 

73.: 

Project Engineec WHO 
WateiCAD v7.0 [07.00.027.00] 
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- 
.abel 

- 
1-54 
1-55 
1-56 
c57 
1-58 
c59 
6 0  
1-6 1 
1-62 
t-63 
1-64 
1-65 
1-66 

1-68 
1-69 
J-70 
1-7 1 
1-72 
1-73 
1-74 
1-75 
J-76 
J-77 
5-78 
5-79 
5-80 

1-67 

5-81 
5-82 
5-83 
5-84 
5-85 
J-86 
J-87 
5-88 
5-89 
J-90 
J-91 
5-92 
J-93 
5-94 
495 
J-96 
J-97 
5-98 
J-99 
J-101 
J-10 
J-10 
J-10 
J-1 0 
J-10 

1,113.00 
1.1 18.00 
1.1 21 .OO 
1.1 26.00 
1,126.00 
1,131.70 
1,122.00 
1,120.70 
1,119.10 
1,118.10 
1 ,116.90 
1.107.87 
1,108.00 
1,127.90 
1,123.90 
1,123.70 
1,120.30 
1,120.90 
1,113.80 
1,112.30 
1,146.40 
1,145.00 
1.141.70 
1,139.70 
1,123.20 
1,122.00 
1,108.70 
1.1 10.00 
1.121.00 
1.1 26.00 
1,124.60 
1,120.30 
1 .I 09.40 
1.1 19.80 
1,108.00 
1.1 06.70 
1,105.00 
1,105.20 
1,104.00 
1,105.60 
1,105.00 
1,104.00 
1.1 16.40 
1.1 16.50 
1,120.00 
1.1 19.60 
1,127.00 
1.1 31 .OO 
1,123.00 
1,125.00 
1,130.40 
1.1 17.00 

Elevation I Zone 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

90.00 
68.88 
40.53 
40.53 
53.94 
53.94 
26.79 
72.21 
38.64 
37.92 
34.62 
72.90 
58.14 
46.98 
59.07 
41.61 

106.53 
221.79 
62.40 

177.30 
32.22 
61.95 
74.76 
23.04 
10.29 
49.65 
18.48 
12.21 
34.29 
26.79 
37.92 
38.64 
35.76 
34.62 
37.17 
79.29 
79.29 
58.1 4 
29.58 
29.58 
50.94 
50.94 
39.06 
41.61 
41.61 
50.19 
59.07 
46.98 
46.98 
40.53 
40.53 
62.40 

Scenario: Peak Hour 
Steady State Analysis 

Junction Report 

90.00 
68.88 
40.53 
40.53 
53.94 
53.94 
26.79 
72.21 
38.64 
37.92 
34.62 

)emand Demand Demand 
(Calculated) 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

1,284.71 
1,287.76 
1,285.68 
1,285.65 
1,285.64 
1.285.64 
1,283.10 
1,281.89 
1,281 -36 
1,281.28 
1,281.17 
1,280.38 
1,280.25 
1,294.76 
1,291.35 
1,290.47 
1.289.60 
1,285.42 
1,285.06 
1,285.03 
1,288.53 
1,287.39 
1.286.26 
1,286.07 
1.281.1 1 
1,280.49 
1,280.24 
1,279.94 
1,281.89 
1,284.28 
1,281.53 
1,280.80 
1.280.39 
1.281.40 
1.280.64 
1,281.39 
1,281.30 
1,279.57 
1,279.22 
1.279.21 
1,284.31 
1,284.90 
1.284.15 
1,289.68 
1,289.79 
1,287.53 
1,291.66 
1,293.25 
1,290.78 
1,285.64 
1,300.73 
1,285.24 i 

72.90 
58.14 
46.98 
59.07 
41.61 

106.53 
221 -79 
62.40 

177.30 
32.22 
61.95 
74.76 
23.04 
10.29 
49.65 
18.48 
12.21 
34.29 
26.79 
37.92 
38.64 
35.76 
34.62 
37.17 
79.29 
79.29 
58.14 
29.58 
29.58 
50.94 
50.94 
39.06 
41.61 
41.61 
50.19 
59.07 
46.98 
46.98 
40.53 
40.53 
62.4C 

I 

lemand 
kmand 
3emand 
3emand 
3emand 
)emand 
lemand 
3emand 
)emand 
lemand 
3emand 
lemand 
lemand 
lemand 
Demand 
3emand 
3emand 
3emand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

Demand 
Pattern 

ixed 
ixed 
ixed 
ked 
ixed 
ixed 
ked 
ixed 
ixed 
ixed 
ixed 
'ked 
'ixed 
'ixed 
'ixed 
'ixed 
3xed 
%xed 
'ixed 
3xed 
'ixed 
'ixed 
'ixed 
'ixed 
3xed 
3xed 
'ixed 
3xed 
3xed 
3xed 
"ixed 
3xed 
3xed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Title: Balterra: Ultimate Build Out 
o:L. .U)GOOinfo\e~\w-ww\watercadk~axifDiO~~.wcd David Evans 8 Associates. lnc 

Calculated Pressure 

74.29 
73.45 
71 2 5  
69.07 
69.07 
66.60 
69.70 
69.74 
70.20 
70.60 
71.07 
74.64 
74.52 
72.19 
72.45 
72.15 
73.25 
71.18 
74.1 0 
74.73 
61.45 
61.6C 
62.54 
63.33 
68.32 
68.51 
74.22 
73.5; 
69.61 
68.4t 
67.9( 
69.4d 
73.9t 
69.9; 
74.6! 
75.51 
76.21 
75.4 
75.8' 
75.1' 
77.51 
78.2 
72.51 
74.9: 
73.41 
72.61 
71.2. 
70.21 
72.5 
69.5 
73.6 
72.7 

Project Engineer: WHO 
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Label 

- 
J-106 
5-107 
J-108 
J-109 
J-1 1 0 
5-111 
J-112 
5-113 
J-114 
5-115 
5-116 
5-117 
5-118 
J-119 

Demand 
(Calculated) 

tspm) 

62.40 
17.91 

159.42 
21.36 
19.59 
12.81 
10.59 
32.22 
61.95 
23.04 
23.13 
45.30 
41.61 
0.00 

Scenario: Peak Hour 
Steady State Analysis 

Junction Report 

Demand 
Type 

Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 
Demand 

Elevation 
(ft) I Zone 

1.105.10 
1,106.00 
1.125.00 
1,115.00 
1,137.00 
1,139.80 
1.132.00 
1,151.00 
1,150.40 
1,143.30 
1,146.70 
1,153.00 
1.1 58.00 
1,138.60 

Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 
Zone 1 

Demand 
(9Pm) 

62.40 
17.91 

159.42 
21.36 
19.59 
12.81 
10.59 
32.22 
61.95 
23.04 
23.13 
45.30 
41.61 
0.00 

1,285.07 
1,285.02 
1,284.98 

1,285.64 
1,285.96 
1,285.59 
1,288.35 
1,286.67 
1,286.02 
1,286.1 0 
1,286.26 
1,287.72 
1,301.66 

1,285.07 

77.86 
77.45 
69.22 
73.58 
64.31 
63.24 
66.45 
59.43 
58.96 
61.75 
60.31 
57.65 
56.12 
70.55 

Demand 
Pattern 

Fixed 
Fxed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Calculated Pressure 

Title: Balterra: Ultimate Build Out 
p:l ..V)GOOinfo\ep\w-ww\watercadk~0002.wcd David Evans 8 Associates, Inc 

Project Engineer. DCHO 
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- 
Label 

'-1 
'-2 
'-3 
'4 
'-5 
'-6 
'-7 
'-8 
'-9 
'-1 0 
'-1 1 
'-1 2 
'-1 4 
'-1 5 
'-1 6 
'-1 7 
'-1 8 
'-1 9 
'-20 
'-2 1 
'-22 
'-23 
'-24 
'-25 
'-26 
'-27 
'-28 
'-29 
'-30 
'-31 
'-32 
P-33 
P-34 
P-36 
P-37 
P-38 
P-40 
P-41 
P-42 
P43 
P-44 
P45 
P-46 
P-47 
P48  
P49 
P-50 
P-5 1 
P-52 
P-53 
P-54 
P-55 

Open 

Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 

Scenario: Peak Hour 
Steady State Analysis 

Pipe Report 

oughness Discharge 
(gpm) 

Material I Length I Diagter 
(ft) 

Headloss Friction 
slope 

8.0 I Ductile Iron 127.94 
242.75 
-87.98 
-55.21 
-73.18 

-1 96.78 
-90.1 8 
-77.97 

-147.94 
-89.80 

-118.32 
-40.71 
16.89 

-29.11 
-29.1 1 
-37.06 
-93.1 9 
127.54 
95.18 

-1 92.65 
-101.43 
179.11 
-45.52 
-68.56 
-72.63 
47.10 
-70.23 
-60.94 

-1 55.86 
309.36 
260.1 5 
422.48 
422.48 

4,081.78 
-4,124.03 

91 1.02 
965.54 
684.76 
356.96 
283.91 
138.2? 
35.35 

102.94 
97.34 

362.0f 
567.32 
701.3i 

1,077.01 
870.21 

1,139.65 

i ,408.00 

130.0 932.51 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

Title: Balterra: Ultimate Buitd Out 

0.34 
0.28 
0.28 
0.13 
0.02 
0.14 
0.22 
0.08 
0.10 
0.29 
0.10 
0.05 
0.01 
0.03 
0.00 
0.06 
0.05 
0.33 
0.14 
0.10 
0.03 
0.08 
0.04 
0.13 
0.03 
0.04 
0.03 
0.09 
0.28 
0.82 
1.01 
0.63 
4.77 
0.86 
3.65 
3.52 
1.06 
1.70 
1.08 
2.48 
0.46 
0.24 
0.02 
0.08 
0.27 
0.36 
0.24 
0.66 
1.50 
1.24 
3.05 
2.08 

838.00 
209.00 

1,387.00 
1,494.00 

168.00 
157.00 

1,045.00 
517.00 
180.00 

1,396.00 
290.00 

1,084.00 
1,118.00 
1,317.00 

148.00 
1,517.00 

236.00 
822.00 
587.00 
839.00 
114.00 
752.00 
624.00 

1.055.00 
200.00, 
631.00 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
8.0 

12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

20.0 
20.0 
12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile iron 

198.00 
883.00 
476.00 
392.00 
670.00 
170.00 

1,289.00 
303.00 

1,259.00 
737.00 
497.00 
714.00 
857.00 
913.00 
258.00 
510.00 
505.00 
287.00 

1,100.00 
942.00 
266.00 
499.00 
516.00 
632.00 
944.00 
934.00 

0.41 
1.33 
0.20 
0.09 
0.14 
0.90 
0.21 
0.16 
0.53 
0.21 
0.35 
0.05 
0.01 
0.03 
0.03 
0.04 
0.23 
0.40 
0.23 
0.12 
0.2E 
0.1c 
O.OE 
0.1? 
0.14 
O.OE 
0.1: 
0.1c 
0.5t 
2.0t 
1.51 
3.7( 
3.7( 
2.8! 
2.9( 
4.74 
2.1: 
2.31 
1.21 
2.7 
1.7' 
0.4' 
0.0, 
0.2 
0.23 
0.3 
4.8' 
1.31 
2.91 
1.96 
3.23 
2.23 

Initial 
Status 

0.82 
1.55 
0.56 
0.35 
0.47 
1.26 
0.58 
0.50 
0.94 
0.57 
0.76 
0.26 
0.1 1 
0.19 
0.19 
0.24 
0.59 
0.81 
0.61 
0.55 
0.65 
0.51 
0.29 
0.44 
0.46 

0.45 
0.39 
0.95 
1.97 
1.6E 
2.7C 
2.7C 
4.11 
4.21 
3.9: 
2.5t 
2.71 
1-91 
2.21 
1.8' 
0.81 
0.2: 
0.61 
0.6: 
1 .o: 
1.6 
1.9! 
3.a 
2.4' 
3.2: 
2.61 

0.30 

Project Engineer: DCHO 
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~~ 

Label 

'-56 
'-57 
'-58 
'-59 
'-60 
'-6 1 
'-62 
'-63 
'-64 
'-65 
'-66 
'-67 
'-68 
'-69 
'-70 
'-7 1 
'-72 
>-73 
>-74 
'-75 
'-76 
'-77 
'-78 
'-79 
J-80 
=-8 1 
'-82 
p-83 
P-84 
P-85 
P-86 
P-87 
P-88 
P-89 
P-90 
P-91 
P-92 
P-93 
P-94 
P-95 
P-96 
P-97 
P-98 
P-99 
P-100 
P-101 
P-102 
P-103 
P-104 
P-105 
P-I 06 
P-107 

Scenario: Peak Hour 
Steady State Analysis 

Pipe Report 

0.03 
0.00 
0.00 
0.01 
1.32 
1.20 
0.53 
0.09 
0.10 
0.46 
0.33 
0.14 
0.05 
1.93 
3.41 
0.89 
0.87 
1.84 
0.26 
0.36 
0.04 
0.00 
5.16 
1.14 
1.13 
0.19 
0.24 
0.38 
0.20 
0.14 
0.12 
0.13 
0.02 
0.12 
0.19 
0.05 
0.00 
1.22 
1.19 
0.37 
0.25 
0.56 
0.36 
0.06 
0.00 
0.23 
0.57 
0.45 
0.25 
0.58 
0.09 

Material 

0.03 
0.01 
0.00 
0.03 
1.58 
4.46 
1.76 
0.18 
0.38 
0.75 
0.27 
0.32 
0.05 
3.81 
2.87 
3.14 
2.74 
3.16 
1.56 
0.24 
0.16 
0.00 
8.32 
5.78 
2.13 
1.03 
0.52 
0.45 
0.39 
0.28 
0.09 
0.08 
0.04 
0.23 
0.18 
0.04 
0.00 
1.44 
1.17 
0.34 
0.16 
0.62 
0.37 
0.05 
0.00 
0.21 
0.38 
0.44 
0.24 
0.47 
0.10 

Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

1,107.00 
536.00 
709.00 
231 .OO 
838.00 
270.00 
300.00 
472.00 
271.00 
608.00 

1,240.00 
426.00 
944.00 
507.00 

1,190.00 
283.00 
31 6.00 
583.00 
165.00 

1,453.00 
222.00 
604.00 
621 .OO 
198.00 
530.00 
187.00 
457.00 
844.00 
510.00 
506.00 

1,387.00 
1,495.00 

505.00 
51 5.00 

1,045.00 
1.1 71 .OO 

874.00 
842.00 

1,010.00 
1,071 .OO 
1,525.00 

906.00 
963.00 

1,209.00 
505.00 

1,130.00 
1,498.00 
1,015.00 
1,045.00 
1,237.00 

965.00 
1,385.00 

I I 

12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

12.0 
12.0 
12.0 
16.0 
16.0 
16.0 
16.0 
16.0 
12.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

Title: Baltem: Ultimate Build Out 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Ductile Iron 
Ductile Iron 
Dud i i  Iron 
D u d i  Iron 
Ductile Iron 
Ductile Iron 
Dudile Iron 
Dude  Iron 
Ductile Iron 
Dude  Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductite Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Oud i l ron  
Ductile Iron 
Ductilelron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Dud& Iron 
Dudile Iron 
Dud& Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 

~ Ductile Iron 
Ductile Iron 

toughness Discharge 
(gpm) I 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 - 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

89.1 1 
40.59 
-20.24 
-86.88 
266.69 
467.09 
-282.87 
-83.67 

-124.34 
-178.40 
296.94 
326.54 

-123.6C 
-2.656.96 
2,277.0s 

-2,391.77 
-2,224.52 
-2.399.31 

770.3: 
283.1 1 
227.4: 

5.6s 
653.8d 
537.16 
-31 3.1 6 
-21 1.4f 
-146.4' 
135.3! 
125.11 
105.1: 
-55.4 
-54.9: 
-36.4' 
-94.3, 
-82.1 
38.7 
-4.5 

253.9 
227.2 
116.5 
-78.5 
160.5 

-121.9 
41.9 
-6.1 
88.6 

123.2 
133.4 
96.3 

138.4 
59.1 
20.1 

(ful OOOR) 

0.02 0.01 Open 

Velocity 
(W 

0.25 
0.12 
0.06 
0.25 
1.70 
2.98 
1.81 
0.53 
0.79 
1.14 
0.84 
0.93 
0.35 
4.24 
3.63 
3.82 
3.55 
3.83 
2.19 
0.80 
0.65 
0.02 
4.17 
3.43 
2.0c 
1.35 
0.9: 
0.86 
0.8C 
0.67 
0.31 
0.3: 
0.2: 
0.6( 
0.5: 
0.2! 
0.0: 
1 .e 
1.4! 
0.7d 
0.51 
1 .o: 
0.71 
0.2 
0.0. 
0.5 
0.7 
0.8 
0.6 
0.8 
0.3 
0.1 

Project Engineer: DCHO 
p:L ..\0600info\ep\w-ww\watercad\emaxjfpiOOO2.wcd David Evans B Associates. Inc. WaterCAD v7.0 [07.00.027.00) 
04/13/05 03:ZO:lO PM 0 Haestad Methods, Jnc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 2 of 4 



Scenario: Peak Hour 
Steady State Analysis 

Pipe Report 

Headloss 
(R) 

0.68 
0.20 
0.04 
0.01 
0.00 
0.84 
0.59 
2.86 
0.57 
0.67 

- 
Label 

'-1 08 
'-1 09 
'-110 
'-1 11 
'-112 
'-113 
'-1 14 
'-115 
'-1 16 
'-117 
'-118 
'-1 19 
'-120 
'-1 21 
'-1 22 
'-123 
'-1 24 
'-1 25 
'-1 26 
P-127 
P-128 
P-129 
P-130 
P-131 
P-132 
P-133 
P-134 
P-135 
P-136 
P-137 
P-138 
P-139 
P-140 
P-141 
P-142 
P-143 
P-144 
P-145 
P-146 
P-147 
P-148 
P-149 
P-150 
P-151 
P-l52 
P-153 
P-154 
P-155 
P-156 
P-157 
P-158 
P-160 

Friction 
Slope 

(ft/lOOOR) 

Material 

1,340.00 
1,028.00 

669.00 
1,022.00 

666.00 
1,431 .OO 

593.00 
1,919.00 

745.00 
1,398.00 
1,459.00 

633.00 
1.7 19.00 
1,250.00 
1,209.00 
1,232.00 

433.00 
636.00 

1,375.00 
915.00 

1,110.00 
1,575.00 
1,292.00 
2,070.00 

420.00 
1,350.00 

869.00 
91 0.00 

1,043.00 
2,240.00 

993.00 
540.00 

1.61 5.00 
1,615.00 

748.00 
539.00 
754.00 
990.00 
663.00 
794.00 
950.00 

1,149.00 
1,577.00 
1,030.00 
1,079.00 
1,077.00 

607.00 
1,907.00 

816.00 
1,721 .OO 
1,191 .oo 

176.00 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

24.0 

Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ductile Iron 
Ducti6lron 
Ductile Iron 
Ductile Iron 
Ductile Iron 

I 

130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 

Iughness Discharge 
(gpm) I 

1.51 
0.31 
1.52 
2.47 
1.18 
0.04 
0.00 
0.49 
0.37 
0.18 
0.18' 
0.00 
0.01 
0.00 
0.05 
0.44 
0.00 
0.06 
0.00 
0.00 
0.18 
0.30 
0.16 
0.08 
0.06 
0.1 8 
0.72 
0.41 
0.05 
0.01 
0.07 

-144.80 
-86.66 
-48.03 
-1 8.45 
11.13 

156.40 
207.34 
258.28 
179.46 
140.40 
-42.36 
-83.97 

-125.58 

-104.7a 
154.89 

-232.82 
173.76 

-332.86 
-285.91 
-238.9: 

32.52 
-8.OC 

123.3C 
-82.7i 
131.9 
69.lr 
6.7d 

18.9: 
1 .o: 

-25.5; 
133.9( 
-1 3.4' 
-34.7; 

6.8! 
-12.71 

-1 14.28 
-127.0 
-77.9 
-66.7 

84.41 
162.0 

-1 00.1 
42.0 
18.9 

-48.6 

52.2, 

-71.7 
-54.5 
99.8 
-99.1 
140.7 

-5,321.9 

Title: Balterra: Ultimate Build Out 
p:\ ..\0600info\ep\w-ww\watercad\ec;waxj~~2.w~ 
04/13/05 03:20:10 PM Q Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA 

David Evans 8 Associates, Inc. 

0.51 
0.20 
0.07 
0.01 
0.W 
0.59 
0.B 
1-46 
0.7f 
0.42 
0.05 
0.15 
0.3s 
0.M 
0.21 
1.2: 
0.7' 
2.31 
1.8( 
1.2s 
0.0: 
O.O( 
0.31 
0.11 
0.4: 
0.1: 
0.01 
0.0 
0.a 
0.0: 
0.4, 
0.0 

Initial 
Status 

Open 

Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

Open 
~ Open 

Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

I 

0.04 Open 
0.00 Open 
0.01 Open 
0.33 Open 
0.40 Open 
0.16 Open 
0.12 Open 
0.08 Open 
0.19 Open 
0.63 Open 
0.26 Open 
0.05 Open 
0.01 Open 
0.07 Open 
0.14 Open 
0.08 Open 
0.26 Open 
0.25 Open 
0.48 Open 
1.92 Open 

Velocity 
W S )  

0.92 
0.55 
0.31 
0.12 
0.07 
1 .oo 
1.32 
1.65 
1.15 
0.90 
0.27 
0.54 
0.80 
0.99 
0.67 
1.49 
1.11 
2.12 
1.82 
1.53 
0.21 
0.05 
0.75 
0.53 
0.84 
0.44 
0.04 
0.15 
0.01 
0.1z 
0.8: 
0.05 
0.2: 
0.01 
0.04 
0.7: 
0.8' 
0.4! 
0.4: 
0.3: 
0.5 
1 .o 
0.63 
0.2 
0.1 
0.3 
0.4 
0.3 
0.6 
0.6 
0.9 
3.7 - 

Project Engineer: DCHO 
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Scenario: Peak Hour 
Steady State Analysis 

Pipe Report 

Label 

P-161 
P-163 
P-164 

Length Diameter Material Roughness Discharge Headloss Friction Initial Velocity 
(in) (gpm) (R) Slope Status (fw 

(W1 OOOft) 
tfv 

146.00 20.0 Ductile Iron 130.0 4,245.62 0.45 3.06 Open 4.34 
2.743.00 12.0 Ductile Iron 130.0 -1,076.32 7.97 2.90 Open 3.05 

1.585.00 12.0 Ductile Iron 130.0 1,116.11 4.92 3.11 Open 3.17 

Tile: Balterra: Ultimate Build Out Project Engineer: DCHO 
p:L..u)600info\ep\w-ww\watercad~cwaxjfp David Evans 8 Associates, inc WaterCAD v7.0 [07.00.027.00] 
04/13/05 03:20:10 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 08708 USA +1-203-755-1666 Page 4 of 4 



1 
1 
I 
1 
.I 

Label Reservoir Zone Ca tcufated Inflow 
Surface Hydraulic Grade (gPm) 

Elevation (ft) 
(R) 

R- 1 1,302.00 Zone 1 1,302.00 -5.321.94 

Scenario: Peak Hour 
Steady State Analysis 

Reservoir Report 

OuMow 
tgpm) 

5,321.94 

Title: Balterra: UItimate Build Out Project Engineer: DCHO 
p:~..X)600info\ep\w-ww\watercad\ecwaxjfp David Evans & Associates. Inc WaterCAD v7.0 [07.00.027.00] 
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APPENDIX F 
WELL SYSTEM HEAD CALCULATIONS 

JFPZOOOO-0002 Water and Wastewater Master Plan 
Baltema 



I 
1 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 

Anticipated 

(gpm) 

Well Location Flowrate 

1 000 Parcel 5 
(within the Water Supply Facility) 

Well 2 Parcel 9 1000 

Well 3 Parcel 19 1000 

Balterra 
Well Summary 

April, 2005 

Anticipated 
Head 

(4 

476 

51 1 

557 

Well 4 Parcel 17 1000 51 0 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

1) 

Balterra 
Well I 

System Head Cakulations 

L e  y 1.85 

D 
12 

H f = 3.022 x 
( C ,  x (__)1.*65 

Well 1 System Elevations 
)Well FG Elevation 1137 ft 1 
Water Surface 265.0 f! (Below Grade) 
Drawdown 180.0 ft (Below Grade) 
Projected Pumping Water Level 445.0 R (Below Grade) 
Start Elevation 692.0 f! 
End EJevation (TOD of Tank) 1153.0 R 
~~~ ~~ 

IStatic Head 461.0 R I 

INDIVIDUAL LOSSES 
FOR 10 in 
Equiv L = 462.20 ft 

Where: V = Q I A 
C, = 120 

g = 32.2 Wsz (Gravity) 
D = Pipe diameter 
L, = Equivalent length of pipe 
HF = Headloss due to friction 
Hv = Headloss due to velocity 

(Velocity) 
( Hazen Williams C) 

lank Inlet Arzembhr 

FOR 20 in 
Equiv L = 600.00 f l  

Q (gpm)" v (WSZ) Vel H (8) Fnc H (fl) Q (gpmY' v (WSZ) Vel H (ft) Fric H (R) 
0 0 0 0  0 00 0 00 0 000 0-00 0 00 

2000 8 17 1 04 11 98 2000 204 006 0 53 
I 1000 409 0 26 3 32 I 1000 102 0 02 0 15 

3000 12.26 2.33 25.37 
4000 16.34 4.15 43.20 
sono 2043 65 27 

3000 3.06 0.15 1.13 

sono 5 11 n 40 3 91 
I 4000 4.09 0.26 1.92 1 

*Transmission Line segments are shown on Exhibit 4 of the Balterra Water and Wastewater Master Plan. 
"'Flowrates vary based on the number of wells contributing to the transmission line segment. 

I Total Head on Pump I 
Vel H (f!) Fric H (ft) Column H (fl) Static H (f!) Total H 

0.5 5.2 9.1 461.0 476 

Pressure @ Pump Discharge 

Head Loss (R) Head (f!) Pressure (psi) 
459.87 

Well I Pump Summary 

Flow Rate 

Total Head 

1 
-1 
I 
I 



I 
I 
I 

flowrate** 4000 gpm 
velocity 4.09 fps 

Tank Inlet Assembly Equivalent Length 20" = 600.0 

I 
I 

L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Balterra 
Well 1 

Equivalent Lengths 

DescriDtion QTY Material ' DIA (in) HW-C Le Total Lenath 

2 Flow Through 20 DIP 10 120 20.0 20.0 n E Checkvalve 1 DIP 10 120 120.0 120.0 

Tee (Branch Flow) 1 DIP 10 120 30.0 30.0 

Gatevalve 1 DIP 10 120 3.2 3.2 
a, 

r 
0 1 DIP 10 120 120.0 120.0 u, Prop Flow Meter n 
Q ControlVahre 1 DIP 10 120 120.0 120.0 

I DIP 10 120 49.0 49.0 a Pump Entrance Loss 5 

Tank Inlet Assembly 1 DIP 20 120 600 600 

Pump Discharge Equivalent length I O "  = 462.2 flowrate** 1000 gpm 
Assembly 4.09 fps 

**Flowrates vary based on the number of wells contributing to the transmission line segment. 



Baltem 
Well 2 

System Head Calculations 

'well FG Elevation 1122 A H = 3 . 0 2 2  
Water Surface 265.0 R (Below Grade) ((&)'.E5 x (-)lJG 

Drawdown 180.0 R (Below Grade) 12 
Projected Pumping Water Level 445.0 R (Below Grade) 

Where: V = Q / A  (Velocity) Start Elevation 677.0 A 
End Elevation (Top of Tank) 1153.0 R 
Static Head 476.0 R g = 32.2 fUsz (Gravity) 

C, = 120 ( Hazen Williams C) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

INDMDUAL LOSSES 
FOR 10 in 
Equiv L = 462.20 R 

Q (gPm)n v (WSZ) Vel H (R) Fric H (R) 
0 0.00 0.00 0.00 r 1000 409 0 76 3 37 i 

i .-. 1 
2000 8.17 1.04 11.98 
3000 12.26 2.33 25.37 
4000 16.34 4.15 43.20 
5000 20.43 6 48 65 77 

Transmission Segment A' - 16" 

INDMDUAL LOSSES 
FOR 
Equiv L = 

16 in 
221 1.60 R 

Q (gpm)- v (AI.', Vel H (R) Fric H (R) 
0 0.00 0.00 0.00 

1000 1.60 0.04 1.62 

INDIVIDUAL LOSSES 
FOR 16 in 
Equiv L = 2 ~ 1 . 6 0  n 

Q (gpm)" v (WSZ) Vel H (R) Fric H (R) 
0 0.00 0.00 0.00 

1000 1.60 0.04 1.94 

3000 4.79 0.36 14.85 
I 2000 3.19 0.16 7.01 I 

4000 6.38 0.63 25.28 - -~ 
5000 7.98 0.99 38.19 

INDIVIDUAL LOSSES 
FOR 20 in 
Equiv L = 600.00 R 

Q (gpmY* v (WSZ) Vel H (R) Fric H (R) 
0 0.00 0.00 0.00 

1000 1.02 0.02 0.15 
2000 3.19 0.16 5.83 2000 2.04 0.06 0.53 

I 3000 4.79 0.36 12.34 I 3000 3.06 0.15 1.13 
4000 6.38 0.63 21.00 I 4000 4.09 0.26 1.92 I 
5000 7.98 0.99 31.74 5000 5.11 0.40 2.91 

Transmission Line segments are shown on Exhibl4 of the Baltem Water and Wastewater Master Plan. 
-Flawrates vary based on the number of wells contributing to the transmission line segment 

I Total Head on Pump I 
Vel H (R) Fric H (R) Column H (R) Static H (R) Total ti 

1.0 24.6 9.1 476.0 51 1 

I Pressure @ Pump Discharge I 
Head Loss (R) Head (R) Pressure (psi) 

479.73 31.0 13.4 

Well 2 Pump Summary 

Flow Rate 1000 gpm 

Total Head 511 ft I 
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Balterra 
Well 2 

Equivalent Lengths 

Description QlY Material DIAfin) HW-C Le Total Length 

2 Flow Through 20 DIP 10 120 20.0 20.0 

Checkvalve 1 DIP 10 120 120.0 120.0 
n 

u) 

2 Tee (Branch Flow) 1 DIP 10 120 30.0 30.0 
Q) 

$ Gatevalve 1 DIP 10 120 3.2 3.2 

.z Prop Flow Meter 
n 

a Pump Entrance Loss 

r 
0 

1 DIP 10 120 120.0 120.0 

g Control Valve 1 DIP 10 1 20 120.0 120.0 

1 DIP 10 1 20 49.0 49.0 
3 

Flow Through 2585 DIP 16 120 2585.0 2585.0 Q) c 
-I* 
.- 

1 DIP 16 120 7.2 7.2 

Gate Valve 2 DIP 16 120 3.2 6.4 

90 Degree Bend 3 DIP 16 120 21.0 63.0 

c m  .o E Tee (Through Flow) 
.- z g  
f a  5" 
I- 

a, c Flow Through 2134 DIP 16 120 2134.0 2134.0 - 
1 DIP 16 120 7.2 7.2 

.o r; 

.- $ Gatevalve 2 DIP 16 1 20 3.2 6.4 
E o ,  

e 
I- Reducers 1 DIP 16 120 43.0 43.0 

-I* 
6 Tee (Through Flow) 

$ 90DegreeBend 1 DIP 16 120 21 .o 21 .o 

Tank Inlet Assembly 1 DIP 20 120 600 600 

flowrate- 1000 gpm Equivalent Length 1 0  = 462.2 Pump Discharge 
Assembly velocity 4.09 fps I 

Transmission Line flowrakP 2000 gpm Equivalent Length 16" = 2661.6 
Segment B* 3.19 fps I 

flowrate" 3000 gpm Equivalent Length 16" = 221 1.6 Transmission Line 
Segment A* velocity 4.79 fps I 

Tank Inlet Assembly Equivalent Length 20" = 600.0 flowrate"" 4000 gpm 
. velocity 4.09 fps 

Transmission Line segments are shown on Exhibii 4 of the Balterra Water and Wastewater Master Plan. 
"Flowrates vary based on the number of wells contributing to the transmission line segment. 
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1 
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L e  y 1.85 

D H = 3.022 x 

( C  ~ )'.IS x (-)I I- 
.'65 

Balterra 
Well 3 

System Head Calculations 

Water Surface 265.0 fl (Below Grade) 
180.0 ft (Below Grade) 

Projected Pumping Water Level ft (Below Grade) 
Start Elevation 669.0 

1153.0 ft 
4sb-0 ft 

INDMDUAL LOSSES 
FOR 10 in 
Equiv L = 462.20 ft 

Q (gpm)- v (WSZ) Vel H (ft) Fric H (ft) 
0 0.00 0.00 0.00 

L IO00 4.09 0.26 3.32 I 
2000 8.17 1.04 11.98 
3000 12.26 2.33 25.37 
4000 16.34 4.15 43.20 
5000 20.43 6.48 65.27 

INDWDUAL LOSSES 
FOR 16 in 
Equiv L = 0.00 A 

Q (gpm)- v (Ws', Vel H (fl) Fric H (fl) 
0 0.00 0.00 0.00 

1000 2.84 0.12 9.78 

3000 8.51 1.12 74.63 
I 2000 5.67 0.50 35.25 1 

4000 11.35 2.00 127.08 
5000 14.18 3.12 192.03 

Tank Inlet Assernblv 

FOR 20 in 
Equiv L = 600.00 A 

Q (gpm)" v (WSZ) Vel H(ft) Fric H (ft) 
0 0.00 0.00 0.00 

lo00 1.02 0.02 0.15 
2000 2.04 0.06 0.53 
3000 3.06 0.15 1.13 

I 4000 4.09 0.26 1.92 1 
7 Ql 

Where: V = Q f A (Velocity) 
C, = 120 ( Hazen Williams C) 

g = 32.2 Ws' (Gravity) 
D = Pipe diameter 
Le = Equivalent length of pipe 
HF = Headloss due to friction 
Hv = Headloss due to velocity 

. 

FOR 12 in 
Equiv L = 3301.20 ft 

Q (gPm)- v (WS', Vel H (ft) Fric H (fl) 
0 0.00 0.00 0.00 

2000 5.67 0.50 35.25 
1 lo00 2.84 0.12 9.70 I 

3000 8.51 1.12 74.63 
4000 11.35 2.00 127.08 
5000 14.18 3.12 192.03 

INDIVIDUAL LOSSES 
FOR 16 in 

2211.60 ft Equiv L = 

Q (gpm)*' v (WSZ) Vel H (ft) Fric H (fl) 
0 0.00 0.00 0.00 

1000 1.60 0.04 1.62 
2000 3.19 0.16 5.83 

4000 6.38 0.63 21.00 
I 3000 4.79 0.36 12.34 I 

5000 7.98 0.99 31.74 

Total Head on Pump I 
vel H (n) Fric H (ft) Column H (ft) Static H (ft) Total H 
1.5 62.6 9.1 484.0 557 

Pressure @ Pump Discharge 

Head Loss (ft) Head (ft) Pressure (psi) 
51 8.21 

I I 

Well 3 Pump Summary 

Flow Rate 

Total Head 

Transmission tine segments are shown on Exhibit 4 of the Balterra Water and 
Wastewater Master Plan. 
*Flowrates vary based on the number of wells contributing to the transmission line segment 
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Balterra 
Well 3 

Equivalent Lengths 

2 FlowThrough 20 DIP 10 120 20.0 20.0 
XJ 

E Checkvalve 1 DIP 10 120 120.0 120.0 

Tee(BranchFbw) 1 DIP 10 120 30.0 30.0 

Gatevalve 1 DIP 10 120 3.2 3.2 
Q 

j Prop now Meter 1 DIP 10 120 120.0 120.0 

Control Valve 1 DIP 10 120 120.0 120.0 

1 DIP 10 120 49.0 49.0 
a a Pump Entrance Loss 

FIowThrough 3230 DIP 12 120 3230.0 3230.0 _OF 

f 5 Gatevalve 1 DIP 12 120 3.2 3.2 
r m  

4 DIP 12 120 17.0 68.0 
Z W  
I-= 90DegreeBend 

-1 

.- c Flow Through 2585 DIP 16 120 2585.0 2585.0 

1 DIP 16 120 7.2 7.2 c m  
-0 E: Tee (Through Flow) 

5 g Gatevalve 2 DIP 16 120 3.2 6.4 

I." ~ ~ e g r e e ~ e n d  3 DIP 16 120 21 .o 63.0 

W 

_I* 

u ) W  .e E 
c m  

Flow Through 2134 DIP 16 120 2134.0 2134.0 

Tee (Through Flow) 1 DIP 16 120 7.2 7.2 

.- 2 !$ Gatevalve 2 DIP 16 1 20 3.2 6.4 

2% 
.- !5E 

E, 90 Degree Bend 1 DIP 16 120 21 .o 21 .o 
g m  
I- Reducers 1 DIP 16 120 43.0 43.0 

Tank Inlet Assembly 1 DIP 20 120 600 600 

flowrate** 1000 gpm I PumpDischarge EquivalentLengthlO"= 462.2 I velocitv 409 fos 
Assembh 1 

Equivalent Length 12" = 3301.2 I flowrate* 'Oo0 gpm Transmission Line 
segmentc* velocity 2.84 fps I 

Equivalent Length 16"= 2661.6 I 'Owrate* 2000 gpm Transmission Line 
Segment B* velocity 3.19 fps I 

Equivalent Length 16" = 2211.6 I flowrate** 3000 gpm Transmission Line 
Segment A* velocity 4.79 fps I 

Tank Inlet Assembly Equivalent Length 20" = 600.0 1 flowrate* 4000 gpm 
velocity 4.09 fps I 

Transmission Line segments are shown on Exhibit 4 of the Baltem Water and Wastewater Master Plan. 
Tiowrates vary based on the number of wells contributing to the transmission line segment. 
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Balterra 
Well 4 

System Head Calculations 

L e  J/ 1..5 

D H = 3.022 x 
( C  ) I . =  x ( - ) ' . I =  .,. 

WeU FG Elevation 1124 R 
Water Surface 265.0 R (Below Grade) 
Drawdown 180.0 R (Below Grade) 
Pmjected Pumping Water Level 445.0 A (Below Grade) 
Start Elevation 679.0 R 
End Elevation (Top of Tank) 1153.0 ft 
Static Head 474.0 R 

i 

INDMDUAL LOSSES 
FOR 10 in 
Equhr L = 462.20 R 

Q (gPm)- v (WSZ) Vel H (R) Fric H (R) 
0 0.00 0.00 0.00 

2000 8.17 1.04 11.98 
I IO00 4.09 0.26 3.32 I 

3000 12.26 2.33 25.37 
4000 16.34 4.15 43.20 
5000 20.43 6 48 65.27 

Transmission Segment A' - 16" 

INDIVIDUAL LOSSES 
FOR 
Equiv L = 

16 in 
2211.60 ft 

Q (gpm)" v (WSZ) Vel H (R) Fric H (ft) 
0 0.00 0.00 0.00 

1000 1.60 0.04 1.62 
2000 3.19 0.16 5.83 

4000 6.38 0.63 21.00 
5000 7.98 0.99 31.74 

I 3000 4.79 0.36 12.34 I 

Where: V = Q I A  (Velocity) 
C, = 120 

g = 32.2 Ws2 (Gravity) 
D = Pipe diameter 
L. = Equivalent length of pipe 
HF = Headloss due to friction 
H,, = Headloss due to velocity 

( Hazen Williams C )  

INDMDUAL LOSSES 
FOR 12 in 
Equiv L = 2784.60 R 

Q (gPm)* v (fus2) Vel H (A) Fric H (R) 
0 0.00 0.00 0.00 

2000 5.67 0.50 29.73 
I 1000 2.84 0.12 8.25 1 

3000 8.51 1.12 62.96 
4000 11.35 2.00 107.19 
5000 14.18 3.12 161.98 

INDIVIDUAL LOSSES 
FOR 
Equiv L = 

20 in 
600.00 R 

Q (gPm)- v (WS') Vel H (fl) Fric ti (R) 
0 0.00 0.00 0.00 

1000 1.02 0.02 0.15 
2000 2.04 0.06 0.53 
3000 3.06 0.15 1.13 

5000 5.11 0.40 2.91 
I 4000 4.09 0.26 1.92 I 

Transmission Line segments are shown on Exhibit 4 of the Balterra Water and Wastewater Master Plan. 
-Flowrates vary based on the number of wells contributing to the transmission line segment. 

I Total Head on Pump I 
Vel H (R) Fric H (fl) Column H (R) Static H (R) Total H 

1 .o 25.8 9.1 474.0 510 

Pressure @ Pump Discharge 

Head Loss (A) Head (R) Pressure (psi) 
480.93 

Well 4 Pump Summary 

Flow Rate 

Total Head 
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Balterra 
Well 4 

Equivalent Lengths 

Description QTY Material DIA (in) HW-C Le Total Length 

2 FlowThrough 20 DIP 10 120 20.0 20.0 

E Checkvalve 1 DIP 10 1 20 120.0 120.0 % 
2 Tee (Branch Flow) 1 DIP 10 1 20 30.0 30.0 

Gatevalve 1 DIP 10 120 3.2 3.2 
0) 

r 
0 1 DIP 10 120 120.0 120.0 .E Prop Flow Meter 
n 
Q Control Valve 1 DIP 10 120 120.0 120.0 

1 DIP 10 120 49.0 49.0 a Pump Entrance Loss 
E, 

Flow Through 2720 DIP 12 120 2720.0 2720.0 al c x* 
1 DIP 12 120 7.2 7.2 c n  .e 'E Tee (Through Flow) 

3 0  '5 5 Gate Valve 2 DIP 12 120 3.2 6.4 

90 Degree Bend 3 DIP 12 120 17.0 51 .O s a  

(I) Flow Through 2134 DIP 16 120 2134.0 2134.0 

1 DIP 16 1 20 7.2 7.2 
x *  
.o E 
.- % E Gate Valve 2 DIP 16 120 3.2 6.4 

c 
Q Tee (Through Flow) 

90DegreeBend 1 DIP 16 120 21 .o 21 .o y 
I- Reducers 1 DIP 16 120 43.0 43.0 

Tank Inlet Assembly 1 Di P 20 1 20 600 600 

I flowrate** IO00 gpm 
velocity 4.09 fps 

Pump Discharge 
Assembly Equivalent Length 10 = 462.2 I 

flowrate" 1O00 gpm Transmission Line Equivalent Length 12" = 2784.6 I velocity 2.84 fps Segment D  ̂

Transmission tine flowrate** 3OOO gpm Equivalent Length 16" = 221 1.6 Segment A* 4.79 fps I 
flowrate** 4000 gpm Tank Inlet Assembly Equivalent Length 20" = 600.0 velocity 4.09 fps i 

*Transmission tine segments are shown on Exhibit 4 of the Balterra Water and Wastewater Master Plan. 
"Flowrates vary based on the number of wells contributing to the transmission line segment. 
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APPENDIX H 
LAND USE SUMMARY 

JFPZOOOO-0002 Water and Wastewater Master Plan 
Balterra 
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Balterra Land Use Plan Data Table 

Maxi mum . Maximum 
Parcel Land Use Area (Acres) Density (DUIAC.) Units 

OFFICE EMP.1 PUBLIC FACILITIES 17.47 NIA NIA 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
os 

ROW 

?3 

COMMUNITY RETAIL 
BUS. PARK 

MIXED USE RES. 
SMALL LOT RES. 
BUSINESS PARK 

MIXED USE RESIDENTIAL 
MEDIUM RES. 

SMALL LOT RES. 
PARK 

MEDIUM RES. 
MIXED USE EMPLOYMENT 

PUBLIC FACILITIES 
SMALL LOT RES. 

SCHOOL 
SMALL LOT RES. 

MEDIUM RES. 
SMALL LOT RES. 
SMALL LOT RES. 

MEDIUM RES. 
SMALL LOT RES. 
SMALL LOT RES. 
SMALL LOT RES. 
SMALL LOT RES. 
SMALL LOT RES. 

NEIGHBORHOOD RETAIL 
HIGH RES. 

SMALL LOT RES. 
COMMUNITY RETAIL 

SMALL LOT RES. 
SMALL LOT RES. 
SMALL LOT RES. 

HIGH RES. 
COMMUNITY RETAIL 

PARK 
SMALL LOT RES. 
SMALL LOT RES. 

OFFICE EMPLOYMENT 
DRAINAGUOPEN SPACE 

ARTERIAL & COLLECTOR ROADS 

16-May-05 GROSS PROPERTY AREA 

1 1.43 
18.82 
9.90 

49.91 
19.49 
39.55 
22.31 
37.15 
10.54 
27.69 
20.79 
3.07 

32.04 
16.25 
56.93 
17.18 
23.83 
44.32 
35.63 
30.70 
24.10 
29.20 
28.13 
46.18 
10.84 
19.42 
26.86 
13.88 
24.03 
23.57 
17.82 
18.78 
27.25 
4.59 
16.68 
21.68 
20.97 
116.1 1 
74.99 

1110.08 

NIA 
NIA 
22 
5 

NIA 
22 
15 
5 

NIA 
15 

NIA 
NIA 
5 

NIA 
5 
15 
5 
5 
15 
5 
5 
5 
5 
5 

N/A 
22 
5 

NIA 
5 
5 
5 
22 
NIA 
NIA 
5 
5 

NIA 
NIA 
NIA 

DUIAC. 

NIA 
NIA 
21 8 
250 
NIA 
870 
335 
186 
NIA 
415 
NIA 
NIA 
160 
NIA 
285 
258 
119 
222 
534 
118 
120 
146 
141 
231 
NIA 
427 
1 34 
NIA 
120 
118 
89 

41 3 
NIA 
NIA 
83 
108 
NIA 
NIA 
NIA 

6100 
5.50 
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WATER AND SEWER DESIGN STANDARDS I 
Dwellins Unit IDW Densities 

Low Density (LD) 3.2 PersonslDU 
Medium Density (MD) 2.0 

High Density (HD) 2.0 
Active Adult (AA) 2.0 

Buildina Densities 

School 750' Students per School 

"Per Saddle Mountain Unified School Diitrid 

WATER 

Averase Day Demand 

Residential 150 Gallons per Capita per Day (gpcpd) 
Commercial 1,500 Gallons p e r m  per Day (gpapd) 

School 75 Gallons per Student per Day (gpspd) 
Developed Open Space 1,800 gpapd 

Turf See Equation Below 

Demand (gpd)' = Acres of Turfx ET (inches) x Gallons per Acre Inch x Crop Coefficient 
Irrigation Uficiency 

where Daily ET (Inches in June) = 0.35 
GaHons per Acre Inch = 27,154 
Crop Coefficient = 0.65 
Irrigation EfFiciency = 0.70 

*An additional factor may be multiplied to the result if only a portion of the area will be 
irrigated (Le. 0.8 if 80% of the area will be irrigated). To convert gpd to gpm, it may also be 
necessary to assume a watering window (Le. assuming an overnight &hour watering window 
would yield a gpm of ( Demand (gpd) ) I  ( (8 hour) * (60 min ) ). 

Max Dav Demand 

Factor 1.8 x Average Day Demand 

Peak Hour Demand 

Factor 3.0 x Average Day Demand 

Fire Flows' 

Residential (LO & MD) 1,500 gpm for 2 hours 
Residential (HD & AA) 2,000 gpm for 2 hours 

Commercial 2,000 gpm for 3 hours (Retail) 
Commercial Park 3,000 gpm fw 4 hours (VtarehouselCommerciaI Sales) 

Business Park 3,000 gpm for 6 hours (Office Complex) 
sdrod 3,000 gpmfor3hours 

Booster Station 

Must meet Max Day Demand + FF with the largest pump out or meet Peak Hour Demand with the 
largest pump out, which ever is greater. 

Storase 

25% of M a x  Day Demand + Required Fire Flow 

David Evans and Assodates, loc. lOf2 
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Meet Max Day Demand with each well running a max duration of 18 hrlday. 
Include 15% backup capabiliities. 

Water System Desian Standards 

Minimum pipe size in a residential street is 8 inches. 
Minimum pipe size in a collector road is 12 inches. 
Minimum pipe size in an arterial road is 16 inches. 
Maximum Row vetodty in waterlines is 5 Ws- 
Maximum headloss in any pipe is 10 ftl1,000 R. 
Peak hour residual pressures must meet or exceed 40 psi. 
Residual fire flow pressures must meet or exceed the maximum daily demand plus fire flow at 20 psi. 

SEWER 

Flow Gemration f A D W  

Residential 100 gpcpd 
Commercial 1,500 gpapd 

-1 28 gpspd 

Peakinq Factors 

For lines less than 12" in diameter. Peaking Factor = 4.00 
For lnes 12" in diameter and greater, Peaking Factor based on population 
per ADEQ R18-9-E301 Part D. 

Capacity 

Velocity 

- Cover 

SlOlJes 

82% during Peak Flow (d/D ratio) 

Min = 2.0 fps (Flowing Full) 
Max = 9.0 fps (Flowing Full) 

Minimum cover for all s e w e r  lines is 7 feet. 

15" 0.0014 
lb 0.001 1 

n n m 7  
24" and laraer 0 00080 

David Evans and Associates, Inc. 20f2 
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JFPIOOOO-0002 BALTERRA 
WATER DISTRIBUTION AND TRANSMISSION LINE 

QUANTITIES 

April, 2005 

PHASE I 

WATER DISTRIBUTION LINE* 

Line Size Linear Feet 
8" 1,118 
12" 4,954 
16" 2,879 
2 0  1,708 
24" 1 76 

WELL TRANSMISSION LINE** 

Line Siie Linear Feet 
16" 4,750 
20" 100 

* Quantities only account for backbone infrastructure pipelines. 

** Quantities reflect well transmission line required for redundant well. It is 
anticipated that the Well 2 will be built as the redundant well for Phase 1. 

BALTERRA ULTIMATE BUILD OUT 

WATER DISTRIBUTION LINE* 

Line Siie Linear Feet 
8" 26,113 
12" 21,094 
16" 2,879 
20" 1,708 
24 176 

WELL TRANSMISSION LINE 

Line Size Linear Feet 
12" 5,950 
16" 4,750 
20" 100 

* Quantities only account for backbone infrastructure pipelines. 
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BALTERRA 
SANITARY SEWER SYSTEM 

QUANTITIES 

April, 2005 

PHASE 1 

SANITARY SEWER SYSTEM* 

Line Size Linear Feet 
8 7,285 
lo "  1,699 
IT  4,654 
IF 200 

* Quantities only account for backbone 
infrastructure pipelines. 

BALTERRA ULTIMATE BUILD OUT 

SANITARY SEWER SYSTEM* 

Line Size Linear Feet 
8 53,386 
Io" 4,640 
12" 16,242 
15" 3,369 

* Quantities only account for backbone 
infrastructure pipelines. 

1 
David Evans and Associates, Inc. 2 0 f 2  
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